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Abstract ; In china, the production of coal gasification residue (CGR) is huge while comprehensive utilization is very low. Storage and
landfill are main ways to dispose CGR,which has been a threat to environment and throws burdens onto economy. The demand of large—
scale treatment and resource conversion of CGR is urgent. The purpose of this paper is to use leach acid of CGR to produce polyaluminium
chloride. The influence of calcium aluminate dosage, polymerization temperature , polymerization time and cycle number of acid leaching on
the performance of production were highly investigated. Results suggest that, the concentration of AI’* in the acid leach solution can reach
28 g/L and the content of aluminum oxide can be 5.28% when cycle number of acid leaching reaches 4. Using aluminum—rich acid solu-
tion as raw material to product polyaluminium—chloride,the optimal polymerization conditions are reaction temperature 80 °C ,reaction time
120 min,and 12.50 g calcium aluminate powder per 50 mL the leach acid solution. Under these conditions,as—prepared polyaluminium—
chloride contains 10% —11% Al, O, with basicity of 44% —50% and the content of heavy metal ,such as Pb,Cr, As,is very low. The final
product can reach the requirement of GB/T 22627—2014 for the preparation of water treatment agent.
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Fig. 1 XRD pattern of the CGR

F1 SUESREBESHHERIAR

Table 1 Chemical composition of CGR and calcium aluminate sample %
i H Al, Oy Si0, Fe, 0, Ca0 MgO K,0 Na, O S0, C
kit 15.10 30.91 5.83 10. 06 0.97 0.27 4.77 2.31 28.32
BRI 53.85 7.58 1.50 31.53 1.56 0.53 0.09 0.12 0

N 2 i Lﬁm
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Fig.2 SEM pattern of the CGR
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Fig. 4 Preparation process of PAC from CGR
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Fig. 5 Effect of acid concentration on removal of aluminum
oxide and ferric oxide

SRR TR R R, TRV AN B e
IR MR K 300 g/L, [FRE, 2558 T [ N s ] | 2
o7 I 55 98 [ b Yo 4 A R R 48 Ak K T 5 1 5 )
AL K 6 ~8 Fron, M IE 6 AT, N [E A
60 min i, A0 4R B8 5% 250 35. 80% , S 1 B [A]
150 min B, AL 5E BERR 3K 40.85% . M &l 7 7]
0 BEAE B BRI, AR AR R R B R
K, U BE A 90 °C B, S Ak AR B BR R B e, Pk
45.00% , T ¥ & A 100°C B, 41k 80 i B R N
44.70% X SR L FEIRE FEA G, HE
8 W HT VLT L X BP0 0 53k 23 1) 5 M /0 AR T L
KE]S 5, FACER LR R A 42. 60% , W7 L4k 244
KBRS R E TR 42.90% . % JEREFE A
PR AS S5 7] 8 $5e 20 7 19 de A 2 A4 120 min
90 CHIMRH LN 5,

50 42
—— Fe203

S == ALO, 140 =
§ 4 - 5
&k L
w 138 Eia
By =
O, 40 S,
© 36 <

35 L ! 34

60 90 120 150 180
SR [)/min
E6 KR E A x4 LR A R T IR B Bl
Fig. 6  Effect of reaction time on removal of aluminum

oxide and ferric oxide
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Fig. 7 Effect of reaction temperature on removal of aluminum
oxide and ferric oxide
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Fig. 10  Effect of cycle number of acid leaching on the mass

concentration of aluminum oxide and basicity for the product

2.3 REFHNZI
2.3.1 HEBRSHMAEXRLENYH

TESRIRES 45 7t 2R HE 2 FA &R pH s FE v
SRR RRE T AR RS JAS BN, Rz R B ]
LR B 7 S i B AL RE , ROV LI

IR S .

2AI1Cl, + 12H,0 —=Al,(OH) Cl,_, +

(12 = n)H,0 + nHCI (3)
2MCl; + 12H,0 == M,(0OH),Cl, + 9H,0 + 3HCI
(4)
R
mAl,(OH) ,Cl,_, + mxH,0 ——
[AL(OH), Cl,_, - xH,0] (5)

mM,(OH) ,Cl,_, + mxH,0 —=
[M,(OH),Cl, - xH,0],
(1<sns5m<10,x < 12) (6)
VEHUIGER 4 YR B ERIZ T 50 ml, 43 il e BE AT 5y
SR W W [ L 4.5.6.7 mg/L, 7E 80 C N B4
120 min , & HIEE 2 =105 005E 7 i A L & &
FFRFERE
FRTRES TR I 0 A SR = i b AR B i
FARFEFE MmN & 11 s, & 1 Rl R
FeoA 4 B 7= i AR ER B il 10, 74% 3R
45.76% ., BEA WA LUREAR , A0 AR 1 i Fndh 5L A 0k
—GREAR WL /N T 6 B, 7 R A SR AR B
ERILFE YT 30% ., 5 ZLJF PR 1] EL Bk, 4 R
157



2019 455 1 A

ik 4 4 H# K

www.chinacaj.net

$25 %

PRSI D AR AL SR b
SR i AR B P 0K 5 98 [0 EE o /N IR e
AR T B MERIRES hOCR T b, 5 i
Feoh 4 R B R A R R MR A i, 2 TR A S
AR

11

10r

ALO, & /%
O
T
hAELE/%

WA L
R  n EX R AR TR R T A
HEEWE W

Effect of addition of calcium aluminate on the mass

K11

Fig. 11
concentration of aluminum oxide and basicity

for the product

2.3.2 RABEWEH
PEHURIZ I 50 mL, $5BR 58y 12. 50 g, 43 W 1E

40 .60 .80.,100 C T A 120 min, ¥& 4 % % i )5 )
FE T AR SRR L

A X R A AR S P AR R
ERFLFE AR AN 12 Fras, nl g B R iR EE T
L, REAME TR AR T R T e, B
BIREE N 40 CHF, R A EAER - M B S =
H9.27% , Eh I E H 28.03% ; R AR E T+ =
100 °C, /= AU AR & B AR R /N T R
AR &R 10.50% , ER LN 49. 60% , EALER
RN B S 3R T RN T A RO A
RIRIE R, KBRS 5 MR R T RiZ
P B TR D, A T S AR AR AN R S B G R T
7T Ao AV D) B8 s o7 R AR 1 | A [R) B ] T IR
WA 2 . N U REVR | BRI A 1 # B 2% 1,
HAER AW N 80 C,

1 60
= 450
w07 £
4 {40 2
. il
—' 9L H
< 130

8 1 1 1 1 20

40 60 80 100
RHEC
12 REBEMFHAMBERERE ML EEN DN
Fig. 12 Effects of polymerization temperature on the mass
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Fig. 13 Effect of polymerization time on the mass conc-

entration of aluminum oxide and basicity for the product
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Table 2 Chemical composition of the CGR and
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FE HgO As, 0, Pb Cdo Cr, 04
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Table 3 Product index of PAC product

T H EZfrfE  EERK1 TEIRK?2
AL, Oy JR LS8 % 6. 00 10. 60 10. 45
I/ % 30.0~95.0 44.20 44.15
pH(10 g/L) 3.5~5.0 4.0 4.0
Fe i 40/ % <3.50 2.80 2.75
As 550 % <0.000 50  0.000 16 0. 000 39
Pb BT 58 % <0.002 00  0.000 84 0. 000 92
Cd i 40 % <0.001 00  0.000 36 0. 000 40
Hg Fi 5340 % <0. 000 05 A Hkr
Cr JR 580 % <0.005 00  0.001 70 0. 001 90
3 4 1

1) FEF A P A AR AR O 1 v A T R R
SR R R AR R [ R AR R R
S RLEE i el AR T 24 R 300 o/ L,
SN TE] 120 min, 520 i B 90 °C A AT LL R 5,
TEX T LT EAR R 1 3R 5] 44. 00% , 20
W4 5 BRI R B Ik B3k 28. 00 ¢/ L,

2) UZIEA SRR o R, 5T R G
TRV 5 A R B A0 T 465 3 118 A8 o % 2R ol R
TRAR B i BRI I R | B L e T2 4
FRAIRE N 80 C , BABEIN 120 min, £ FREGH}
WINER 12,50 g/50 mL, 7R LZ2S5MT  REH
R T i A AL R S RN 10% ~ 1%, $h 3L N
4% ~50% 5 5% PEE SR IOTR S EXNAE T
MK K AL B R A R A S AR 7 A AR GB/T
22627—2014
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