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Abstract A large amount of CO, gas is produced in industrial production, it can effectively reduce carbon emissions and realize CO,
resource utilization by recycling and reusing. The existing research results show that the chemical crystallization and granulation
fluidized bed system can achieve good softening effect on different industrial water. The system currently uses NaOH, Na,CO; and other
alkaline agents as softeners. In this paper, CO, was used as softening agent, and it was used in the chemical crystallization and
granulation method together with NaOH to carry out static test. The application effect of this technology was studied by controlling the
dosage ratio of the chemical agent, reaction temperature, reaction pressure. The test results showed that when the test pressure was 2. 5
kg/m”, the water temperature was 20 °C , and the dosages of CO, and NaOH were 3.5 mmol/L and 2.5 mmol/L, respectively, the
removal rate of Ca™ in water was 85.0%, and the removal rate of total hardness was 74.0%. Compared with the softening agents
currently used in production, the combined softening treatment of CO, and NaOH has the advantages of easy control of effluent pH,
high water quality stability, convenient operation and low operating cost.
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Fig.2  Effect of Different NaOH Dosages on Test Results
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Fig. 4 Effect of Different Reaction Temperatures on Test Results



TAETC, A, 2850 4E.
g5 Rk CO,-NaOH B A R Ab S B K B8 0e Vol. 41, No. 10,2022

AR B S A FORLAR BB B K, RO g Y )
FET AW S, 25 o ] A5G TR . FEf
AR A R 254 AR sOR A TR
il NaOH ,CO, #7352 2.5.3.5 mmol/L, X
IR 20 °C L HH N, P81 RO R DT IR 2
HWE s iR,

1375
135 n— SRR A B
—o— (g%t — A 2- 4
. DA Ca Co? 3.00
——

— A . Lo
7105+ Aaa . PP D
= ] 5
£ 090} 150 £
g A N2
= D A A A =~
i 0.75 N ATATA 1075
=) . &
B 0.60 o . 40.00 38
L \\ N A
% 045 \ S 10758
S L

0.30 F N fE—m g o w H-150

B
0.15F . ) , 9—o—o—p . 1-225
-1 0 1 2 3 4 5

Eﬁﬂ/(kg-m‘zi
5 N[F RN 3 R 25 5 045

Fig.5 Effect of Different Reaction Pressures on Test Results

AR BR45 J T A, )V HE T 0 3G ZE 5 kg/m®
AR R, K Ca® VBB COY | R & %
B E B TR E . MEJIEE 2.5 kg/m’® J5, 4k
SRR AR AL SR SRS |, LR Ca™ 22BR R
H 85. 0% M RE K BRAH 74. 0%, IR 45 R ]
W EE PR GH, CO, B ST N BT, I
O i A DR 2 JEE B LA R I T 7 i 45 PR 22 25 % 24500185
SRR S s, R, AR SEBR R v,
Xof b3S ey R 22 43 A R DA e A o A%
.

3 g

(1) ASSCHERF CO, A NaOH AE My Ak 24575 17 FH
TG R AR R G0, %o i B K i A 7
BAFS IR, MK E SN 2.5 kg/m® REN
20 °C .CO, 5 NaOH #4354 3.5 mmol/L F
2.5 mmol/L B}, Ca® EFRF N 85. 0%, M i B 5 [
2N 74.0%., 5 B wi A9 B % (Na,CO,
NaOH) HARAM L, ff ] CO, #EAT4k Ak Ab BEEAT HiK
KT pH AR K B8 - S5 . CO, TEAL =45 i
AL EL K HAA T

(2) BR8P 2 T HMBC L SO TR | RN )

SFPERI AT CO, W MRRE ™ A2 52 . o NaOH
Xt CO, M A e AR T s BRI T 7 i TR A 2
TEEALBCRSE T DRI, 7 S BR H Hh 7 X A S 4
il A T IR A CO, B M ROR LIRS R AT
AERALRCR

(3) CO, [T T A2 45 S R AL R R ek
BT BIAHERTG K AR PR U H /Y, B R4 24
Dk AR SRR AT RO R AT S

S 3k

[1] B gE@FPAHOKRS co, Hiltk i BEMIE[D].
K. ERKY, 2014

(2] XUE, e, sk, 55 hEE I CO, WA Kk
ARWFFE[)]. P T A, 2021, 39(10) : 8-14.

[ 3] OKFEER. Berb R 3 1 2 5 (0 5 i K % e i a2 gt (7]
PRI Tl 2022, 43(3): 17-18.

[ 4] PRULE, T —Afmiim bR T]. hTHEARS
B, 2003(5) : 11-14.

[5] fHH#. PR T AT A co, WA S BKEMLT].
L TP, 2021(26) : 11-12.

[ 6] SCHANGE K V, RIETVELD L, KA R B, et al. Control of the
fluidised bed in the pellet softening process [ J]. Chemical
Engineering Science, 2008, 63(5) : 1390—1400.

[ 7] HEGHE, SEEM, SCHI, &5, R0 Ak R RN #4525 Bk b T 7k
HREE R R T AT [ T]. PRk HEK, 2016, 32(21); 39-
44.

[ 8] JH#efe, TEM, BABGEE, & 45 Mk b R A 25 5Bk
Tk R B RE R SRR [ T]. MR TR AR, 2018, 12
(11) : 3090-3098.

[ 9] ZEfEsh, BUERR, kA, & (a5 RiERmILR R a8
AEIRTT K SR BF 5T [ 1], KADBREE AR, 2020, 46(12) .
119-123.

(10] I b2 55 508 R R 3% 25 bR oK o B B2 B 3 30 0F 52
[D]. V9%, PYLHEMBHERE, 2018.

(1] ERHERY B AKCRE A W 48 7 ik g 2 2. KR
FRWEM A BT [ M. 4 B dbst. o BREERE 2 AL,
2002.

[12] JHER, EEM, $EHE, % FSENEPEIAE ) Bk A
PR K SCIRAFFE[J]. KAEEE A, 2019, 45(1) . 28-32.

[13]  EBE M FEUKS CO, BigRe 5[ D], Jbat. HEH %R
K2E(dLRT) , 2014.

[14] EMME, Frh, WK, 55 CO, FA R A B il 4
JEM RIS []. 47KHEK, 2013, 49(9) : 96-98.

[15] Akoote, XBvids, Tk, &5 Sk e 12 K i %
M E TR [ 1], E AR (B ARERE R
2021, 45(1); 117-126.



