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Fig. 1 Process flow diagram of sodium bicarbonate by synthesis method

1 — Alkali barrel ;2 — Clarifying tank ;3 — PE filter;4 — Carbonation tower;5 — Thickener;

6 — Centrifuge ;7 — Dryer;8 — Liquor barrel ;9 — Product

T PR S AR TC ok 45 i L B0 1 2 AR R £
Saberi 455 FIl ] Tl i Ak 5 V8 4t 28 2 17 2 , 17)
A Na,CO, Fll NaHCO, ¥ W h 85 ¥ 38 A CO,
SLHET T RIR SN AS B 1 S g R
TR A EERE R ] A AR A, B TR A
PR K R )7, Zhu 255 s MSMPR 4 &
() JE B LT T 5 il AR PR 45 R A, 38 IR %
THUAE T /N AT W %% B2 O 5 A S s i AR
FR GO IR S A4S b 3h ) 27 SEIR 25 A2 T A%
R fi AR AR TR (AR TR I 1] B R T T 4
ST B R AR I S AR I ], 95 4b, Zhu 2511
L MSMPR &5 § 888758 T Ca®* X NaHCO, i A% &
AR R . BB T LR IE# NaHCO, i
ROCARHHR) EAK, MifE Ca’ MR T 15
x 10~ i} NaHCO, s 14 & 25 4% by 45 ¥, Gerard
2 RIS T O TR S YRGS /N SR AT 4 i i R A 5
M, WFSE R, B85 ] DL SRR A% 3, i AR K
HARTCH RS, /NI ATIE SR b i AR AR Ry 23k
Mo HAT, WKL SR JN 4G i BB BT D

A SCEE T S A Ak ok MSMPR 28 4 %
B B, W g T A [m] 45 B2 i) [E] R NaHCO, 7
Na, CO, 7 & H 1) 328 A0 F1 B2 5 %58 45 it 30 ) 22 85 gk
A7 7 BUESHT A5 2) T Bl SRV JN 45 st 2 00 1

R A AR R A S AR = A s
P R TR, RN EEE T /N TR AL .

N

1 35 55

11 SRER

NaHCO, ( 4l ¥ 99.5%) . Na,CO, ( & i

99.8% ) , £hR (L1 36 ~38% ) 3 b 5t b2 i
T

1.2 SREiE&

MUZPH SN2 (5.0 L), 4hfias (2.0 L),
(AT 4 ) ;SDC — 6 7 AEAYE RETE IMY (7%
B2 YR B A BRZA D) 5 BT 100 — 1] 15 3
RRE AR A R A F]) , XY -2567D - 50
HAR (SREARAE A H]) 5 JAS003 H % 73 K F
(Lt FAEFALAR A FRZA D) ;s Bettersize 2000
JERLEE 73 A AL (PHAR T B A A A R #D 5
SUB020 #4754 5t 1 4k L ¥ . e 5 RIS 204X
(B H ALK A w]) o

1.3 SRETE

S5 B 15 D0 E W SE IR T R AL A B AR ik



52 LB 5Y

54529 &

SRS TR LB AL MR BB LSS . ARie
e BRI BRI Ak 30 17 o e e e s e
SRR AL RS f — e R T 8k
MR R BT 5.0 L IR RS S8 vp | i Wom 1
0% I 2 LA R S 118 3 258 % S A 8 19 [n] MSMPR 45
iR, B B PE R 100 o/min, ok
S hFEE R —, B 2R A BT
HORHBCRE RS 2T o [T foff 6 s 2 D235 R 2 PR
FE BRI BURE 298 200 mL, DIARIIE 25 o 72 i 4%

il RO R B I RRE L SR AR AN 2 TR
TERRUGRI T, 73 BIAERTE] D 8 ~ 10 7 (7 S0k
TEZE ff s T A5 B8 I 18] ) ) DA b 45 rh JBURE R A
dn B U IE D S BV IR S 7R 45 TR
W R JH PSD A3 HTRLEE A3 AT, FESh G COS 5
HCO; Ay J32 38 2o 3 A2 12 I , 24 P RE i 80 88
Sy AR FE T O3 5 HCO, fhie B2 A — 3, %
W25 SR R IA IR E o

| & A
5 6
LT

1 N K N

— —
Cryothermostat
Thermostat
0 | 7
—_—
=<
N > 4
N~ —
2

B2 gk B

Fig.2 Flow diagram of the experimental equipment

1. Thermometer ;2. Feed tank ;3. Peristaltic pump ;4. MSMPR crystallizer;5. Thermometer;

6. Peristaltic pump ;7. Graduated flask
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Table 1  Particle size distribution of NaHCO,

in different residence time

/s L,/ pm L/ym <180 um/%
600 151 152.0 71.79
900 154 163.6 70. 86
1200 164 173.6 69. 98
1800 171 176.3 65.32
2400 185 177.9 63. 00
3000 193 189. 4 59.79
3600 195 217.6 53.11
4800 195 223.0 51.70
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Fig. 7 SEM morphologies of NaHCO; crystals in different residence time

1 — wet materials;2 — 1 =10 min;3 =7 =40 min;4 — 1 =80 min
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Table 2 Kinetic parameters for crystallization of NaHCO, in different residence time
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Cooling Crystallization Kinetics of Sodium Bicarbonate

JIANG Shi-jiao
( Zhejiang Huili Capsules Co. ,Lid. ,Zhejiang province ,Shaoxing 312000, China )

Abstract : Sodium bicarbonate (NaHCO; ) commonly known as baking soda,its product quality depends on the
particle size,crystal shape and sample purity, etc. Cooling crystallization kinetics of sodium bicarbonate in the
sodium carbonate solutions was experimentally investigated with the steady continuous MSMPR crystallizer. A
kinetic operation model was finally built based on the experimental data. The experimental and calculation re-
sults showed that the crystal growth and nucleation rates decrease as the residence time increases. These results
may be explained by the expected decrease in supersaturation as the residence time increases. Subsequently,
larger crystals with lesser amounts of fines were generated. It is apparent that increased residence times are ef-
fective in obtaining high-quality NaHCO; crystals. Cooling crystallization process can effectively increase the
output of sodium bicarbonate and yield of sodium bicarbonate is around 55% . Furthermore ,in the presence of a
certain amount of sodium carbonate ,the crystals which are thin elongated needles turned into compact and thic-
ker flakiness.

Key words: Sodium bicarbonate ; Cooling crystallization ; Residence time ; MSMPR crystallizer ; Crystallization

kinetics



