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Abstract

Fluorocarbon paint residue is the waste residue produced after spraying fluorocarbon paint. It
belongs to hazardous waste and needs to be incinerated. The HF produced in the disposal process
is removed by wet defluorination process, but this process has the problems of secondary pollu-
tion and high investment cost. Therefore, based on the reaction mechanism of calcium-based def-
luorination, this paper studies the effects of different calcium-based defluorinate agents and addi-
tives on defluorinate efficiency, then the fluoride-containing paint residue was studied on pre-
treatment technology. The high efficiency incineration disposal and online HF ultra-low and stable
emission of fluorinated paint residue are realized.
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HARFH &M AR SR MIESRm)ER B ROK. 23 B . & RS ER TR AR
Tl BB BB ARTE SR G R TR B A5 e S U R R[] H AT R RS AR R
Bh HBE. WEAERHAR. S0 R IR B AR GRS AL A LRI [2] (3] [4], HHIBRE R ECA I &SR T
B[5], WRZEB LI 32 Bl S AT B, FRAASE A RBIE . B TP R R R AR R
FEs. MR, THIRIRZS. SUIS[6] [7] [8] [91, FLrh&mii kg i i A B JE T Aidsl Hh fr s [10] 0 e
JER, RRA F-C f2EgRs s, WRIMRIRPIRE 58, HAWIFNRE 1], BBREHE . b
SRR N R SR ENE Y, A BB IEAA . SRS E[12] [13] [14], W Z A RS M
A A DS AR [ 15] o B2 BB A B AT, 2 SR R K I T o v [ U T e
S 5 R &= AIA 1000 kt/a, FEEREE. MriR4istH 1075 R AT ik 300 kt/a LA ks B ik iids i R 20k
ik 220 kt/a,  E AT E R AR AN R TR BOME I F i R vk 75 SR B A 50 kt/a. FHUL AT, OB TR
BT BRIV E T 37 [16].

B R RN T2 R, WHR TP 1 SR IR aE . Bar, B A& S 1 AL HE s
B RIEME AR bk . ek DIk E AL . EFAL . TR RS R NIRRT R [T B
FREAR R BT, PSS TRAAY HF W NS faEW ™ E . HF X AR 2 SO,
1) 20 1%, XHEYIIITEE R SO, ) 20~100 i, AT LI SIAEIMN , AT N KR 33870 1l S AE A T
e, XEEEAIAETIE B Ye[18]. HATXT HF (A EE,  [E Py 4b 32 BER M SRV EBR B AR [19] [20]. (HAFTE
PITTH I R, — 2 R R BRI, S HF SHEAACA S SRR LA IR ST, XK IR e 11
W WG, WK BRI i, RSB IERR T R R R, gt g), AR
[21]. FTRA, TERRGEALERT, 0T & RERE BT H A . Hal, T HES HF g, F20R
PRSI IE I A AR o IZBRATAE I 325 e 0 25 5 b/ PR 3985 R — s 4, B &% 4% A H
WA G, SR, AELCE s N

AW FAES [ N A SCHRIF e it b, ST 4G U S LB, B9F AN R0 B J J67) . st i
AR, SRR, SEHU S RS A . o U e A AR R, S AR HF
M E, WS HREN LSS, SBENEEARM, mEEFR, BIERS, ME-wie, T
W5 g, FHEAEELT 2K,

2. SKEEEBSY
2.1. EWRBERZSF IR

FAntahE ) PR S MBS TR AR R £ 1 PR
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Table 1. Incineration characteristics of fluorine-containing paint residue

* 1 BRRERGRE IR

W E pH Pufti/Kcal/kg % /1% % %
B 7.0 2240 5.8 1.8 0.2 6.9

22. IEZ%H1E

ERIRE LS, O BSGR IR S5, UL IR R AT R AL E . AT
ZHENE 1
R
R
s o o aubm okl o s
A INIRE AR
Figure 1. Pretreatment process flow chart of fluorinated paint residue
1 BRRETAERT ZREE
3. SEEERRSY
3.1. SCER{Y#%
S IR I B 3 E i AR IR 2 B
Table 2. The main instrument of the experiment
2. LUWHFEILWNE
WA AR EiERS) G 3
HLF KT FA2104A JEHE i@ AR A IR ST A
e R AL QE-300 W LIS TSR A R A
3.2. FERIE
S AR B 32 B SER AIn & 3 R .
Table 3. The main reagent of the experiment
3. ZWMEEIWIRAF
JE A B it P i HYF
A CaO AR, 500 g Il 245 £ 4]
AEME Ca(OH), AR, 500 g [ 2442
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Continued
TR ER S CaCOs AR, 500 g [ 24 3]
TR KCO, AR, 500 g ZHEE ]
TR AN NaCOs; AR, 500 g = 2454 4]
ANKE R AICl36H,0 AR, 500 g [H 2442 4]
HAEE MgO AR, 500 g [E 254 4]
Ak Fe,0; AR, 500 g [ 254 7]

3.3. LI

ERBEEA ARG, 130 Hif, B 10 g &%UEE E T 500 mL KBt d. iR S, N
NISINF, FEor P FE S o — B 18] f5 ORI . B e HEAT A B A .
4, BR511i8

A S IG I I B TR R SR G 20 ) P BRIk %, AR B, IR AT IR, R RN RVES
HREAR IS L0 46 1F o
4.1. PRsITIR0EEE

435I 10 g i 30 H R A HIEE B TS 1. 2. 3 9500 mL AR, 1 S8 b N a4, 2
SR IMANEEN, 3 SR IR, 70PN 0.5h J5, KRB RE SR, 4&RIn%E
4 B

Table 4. Selection of defluorinate agents
4. BRESTIRERE

AL PR I = (%) 6.9
Ji 771 SAALES A TRIR S
JI5d SRR 0 i 9 (%) 1.8 1.1 1.7
i FE A 73.9% 84.1% 75.4%

M L3R ek Bt ] DUE A RS R RO e, EES I R 2 FLBRSE M, LR T AR Y
K, BGET HF ZEEENSEAILE S Y SOt Rits HF &N, ERBERRET . REEkFE
1.1%, FiFEEL 84.1%, [KIB kA A4S .

4.2. SSEHEHEXREERR M

435I 10 g 3 30 H I & #ERE T4 5 1. 2. 3. 4 119500 mL FIkekr . 4% Ca:F BE/REL = 0.5,
0.75. 1. 2 M RIMANAEEAES 1.3 9. 209, 2.7 9. 549, AHEERN 05 hJ5, KMEEHRS &,
ZERUNE 5 FioR.
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Table 5. Effect of calcium hydroxide dosage on defluorination rate
5. SRENGERAENREERNHN

oAk 2 T 98 2 1 (%) 6.9
Ca:F /R E 0.5 0.75 1 2
AEMNETE(0) 1.3 2.0 2.7 5.4
SRS IR NS 5 (%) 47 4.1 1.1 1.0
Jiit % 31.9% 40.6% 84.1% 85.5%

M ERFREE T LR, BEE A BN, BRIZHTH & . 2 CaF BERLE = 15,
P IRAHE T P22 . VLWL SO T 1A, 25 BT 3t , IR CacF BEREE = 1, WA SE il &

4.3. ARIAFTIAGIERE

A3 HIE 10 g 3 30 A& MBI E T4 5 1. 2. 3. 4. 511500 mL e, IMAEEMNDS 2.7 g
(Ca:F EE/RLE =1), B4l 0.3 g (WG nA &L = 10)BRERER . BRIREN. /S/AKAE . &
s, EAbB, FRAOMEE RN 050 f5, MIEE PR E, &RWE 6 Fir.

Table 6. Selection of additives
6. RMFIANLERE

TRALFEHT 52 5 (%) 6.9
I BRI BRI KA E AR AR ERIR
TRAL P 5 5% 5 (%) 1.0 0.8 0.7 11 1.1
it 3% 85.5% 88.4% 89.9% 84.1% 84.1%

MR et bR LU I RS RS, AR, K S SRR R, R
AN 7RG A R AT A T i e il ) 2 5 AR 74 Ho oK & SRR B K S I i, 97Kk
R, LBk SR IETT M HEAT « S B 0.7%, s ik 89.9%, BRIk £E /K& & Auth.

4.4. RUFHTHESBRREALELR

MR IR ST A, SUE B R R 30 HOf, BiRGTIsEEEE ALY, 8N 2.7 g (CaF B
IREE = 1), BN EES K& E A, FIEDY 0.3 g (U7 msf L = 10), 780 HiHE R 0.5 h )5,
BRI I A B 89.9%, L5 T R,

Table 7. Defluorination rate under optimized conditions

=7 MUFGTHREE

¥ == o f= = ﬁiﬂ\}iﬁﬁ f= Ny
H % HEMSY FNIKE AR % AL FE I &% T 1%
30 H 2.7 0.3 6.9 0.7 89.9
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FERZRAE TN & BB HEAT TR L, 2R A e Ab B 5, HF IR T HEOAR FE R AR -

5. &g

1) Al Seie R, B RS S A T B I e L 26 o B T AR SR Tk

BN, Z2SRUG A S MRS 30 FOR, MORR: 27% A EALES, AN 3% MK AR

B,

SR E]: 0.5 h, s ZIA 3] 89.9%.
2) SHEBELTIACIERERAE, HF 3 2 HEROR ERE.
3) AN TIBVEAMH, AL AR, RN R BMESCERRE, At kS

gy, HAREF B FH = SON R 5.
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