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Influence of Crystallization Conditions on the Morphology
of Sodium Percarbonate
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Tianjin University, Tianjin 300072, China)

Abstract: Sodium percarbonate spherical particles were prepared by using sodium carbonate decahydrate and hydrogen
peroxide as raw materials. The effects of sodium carbonate concentration, dropping speed, agglomerating agent dosage,
agitation speed and the amount of salting-out agent on the product’s shape were researched. The results showed that when the
mass fraction of sodium carbonate was 33% , the dropping speed was 6 mL/min, the adding amount of agglomerating agent
was 0.18% , the stirring speed was 450 r/min and the mass fraction of sodium chloride was 16% , sodium percarbonate parti-

cles were uniform in size, round in grain and compact in surface.

Key words: sodium percarbonate; spherical crystallization; agglomeration

TEBRER AW, PR i A A B R 4 i 4K 5 B TR
8, RBRIR L A N AN T R R B )
TR, FFRE AR IS PR, NI HAT BRI | &
BRY5 T | T BE IR 2L BR S IR S DI RE , TEVETREE A
AT BT AR AR T AR 7 DR OK B Al A5 s A7
Iz P,

T TR TR A PR A A o S A U5 T IS A Ak
Yy, BRI AN AL R A S Ui, AR RS A
JBIEAS AR Z L SRR s i 7= it B V6 e 4
TN 15.3% . AFE AT AT AR AR A FJE K
AR BRI BRI B , A2 A5S 1 R TR B | BURLR 1o kR

KRR EEE: 2017-02-27; f&EIHHE: 2017-04-14

B T P A B S R TR | VA R A A R BRI B A
{E fi BEAAS 14 J A B PR R S A SR 7 S I A
i, 2Na,CO53H,0,.

WRAEA = T 2RI 225, WA Ik Rk o3
PIRZE, RIRIEAN T, 1R AN IRl B A ad 46 Ak
SRR I B 14 PR RNV YRS L, 7 A e A R M 114 4
A, 2203 BSAT B AR AT 3R (] By TR B8R, i
Or B JE A R TR . TR A A
ST R B W Dt e T8, 8 T AR A B
ANFEPE BRI PN S BRI B A 7 D T B 3
L

E&WA: EEERRAUERRETT R LI HE (2016 YFF0102503)
BRI B ¥ (1984—) , L&, WHALKI], 45, lyn zoe@163.com



2018 4F 6 J1 JA ¥, AR ROWSE A B IR B URLE A5 (R 5 <47 -

AT FE N BRI A =) K T A T ZE LR
B R, 7wl PORGE P MR R T Y
TS (GLRRERE | (B B 25 077 D) 5 [ S it v A 22
B, PR SE S TR, AT AR R RS R )
FRRE 7 b AR R RE P L MR 1 5 ) L B 4R i 2R A
R, T B UL S BT 08 (R, okiIE
ST IR AT 1 S 00 7 i R AR E P A EAR R Y
SR AN SCH A AT B N S 4 S A A S
FLFER A | IR | BRI s = | 4 4
AR DL AR AR P 0 1 B R B ORI S5 B 520, il
F ORI RERY 5] | 5 BB A ) S R IR R R

1 FRS T

1.1 ERSEE

FKERER AN, &5 =99.0% , KHEDEE RHE & JE
AR BEK, SR =35% , Rtk &El T/
RN F] 5 K OmEERR SN , i =99.0% , KA KUk
IR AT FBRA AL LOKBREREE , &5 =99.5% , K
HOLREBHE R RA BRA A A ISR N (SHMP) |, %
i 65.0% ~70.0% , Kt KU b B A TR
") ; L VU R 4 (EDTA) , & =99.0% , Kt
7 R A2 RN A BR 2 W] 5 20 =0 L g 7R
(ATMP) , &t =95% , FIEIRRUAL T4 PR A

ZE A ABUR 600 mL, FAR AR 1.5, Hidke
B3 AP WA B 45 A A IR R B R R R
T HAL SRR T AR . SR R AR S
TR PR AN R S . WU A VR A s LA B P J5 Jt iet
IGBNEE. 45 At i T R R B AL, TR A P
¥ i R R PR L.
1.2 KIEFHE

BRI B 0 T KBRIREN AR, £ 36 'CF
PPV i, L8, SRJE A — & 1) TR I EE R AN |
PNIRBERREN A E AL, AREFE 15 min; HI—E &
JEEE L 35% IBLEUK, SRJE I — 8 & 17K
TR EE . ATMP . EDTA FIEALEN, TF3h it $E i 2 3%
fif, GRS IRETE 20 °C 5 W5 il A v i B R S 775 T
DA — 7 BRI 2 AR IR 5 TR R AN VR A
SEI , AREEERE 5 min, [ ERER BASS HT HHE OE 4
2 A P SOV T B FE , SRS A A
AT T4 (60 'C T 2 h). SR, BREREN I I i
FOKAREERR B T /3 BN 0.35% , BUEEK S W
LIKBEREE . EDTA 1 ATMP F{ i1 20 B i i AE
0.5% ~ 0.8% Z PN, 43l A 25 i 22 A1 Js2 I &L+ ke e

JoT et A BRI A A ST 1L 5385 TR 0 3 5 A R A 3R R
TR

BEAh, R T RS Sl RIR AN F 245 ek B, ZEdE P
2R 450 r/min ., SIEEE 20 C | BRGSO R 7S i
BERREN ) T 04 0.18% TN 6 mL/min 2514
TR ICR £ s S A (FBRM) Xif A4 & 41
AT WM, FHEASE BT, g T, X R AR T
53T

2 HR5WR

2.1 IRRERSNARL IS RS AR

TEWRREN SN, A R IR R TR Al
HaE 1 FR. KB 1 dh AT LA R
BAE ARG BT, SRR IR — A TR . X
AIRESE: H T B S B PR SRR AR PR IR 45 R AZ
FEKL TR RE.

6000

5000

4000

3000 f

LT HUA

2000 |

1000 |

0

0 10 20 30 40 50 60
t/min
B 1 EEERINLE R RN L
Fig.1 Changes in the number of particles during the
crystallization process of SPC
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Fig.2 SEM images of SPC during crystallization
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Fig.3 Schema of spherical SPC formation
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Fig. 4 Effect of the concentration of SHMP on the
number of particles during the crystallization
process of SPC
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Fig. 5 SEM images of SPC particles obtained at different mass fraction of SHMP

MIE 5 ATRUE H A RS RR R, w]
Ao R A SR A R AR A B R B A AR T 24 Bl PR M e
B R A BERR G TR RO 1.0% I, 73297 d

A A3 A T 3R B SR . A B TR N S N I R S e
TREN I T B0h 0.1% ~ 0.54% B, Bli5 7S il iR
RN A1 22, 153 A0 ORLIEFE B K, IR | 3



2018 4F 6 J1 JA ¥, AR ROWSE A B IR B URLE A5 (R 5 - 49 -

BRSNS AR 25, HLAN/INURL e D R 2. Yk
PR SNV 7S B FRAM 0T 73 BCH 0.18% BT, 1551
(ERTE R4 5580 , B IV AR D
222 ifkmikF

TE SN2 fb il B R, VR AT TN 3 X 45 A
(R SEMAAE . Y ook 23 B A R el e R B A AT, A
FIT SRR, T I A8 PRI A 2R 09 3 A A R R
AT RN, TEBREREN A S St FE v, HAfh B HOR
A%, SRR R NS W R Nl FBRM
(E 6) B, ik in 28 25 e PR S 1 245 o A 2R 14
FARE /N, A 20 = S s m3s4) (B 7). 243 in %
2.4 mL/min I, BEANEE S AR ob RO BE 4 Ik
T XU RS AR T B 4 R, X
AT BB R AT I 208, A S A S R Y o
N, WV AZ A B AL, 84S SO s R R Y
T LR BE AN BB E AR KRR ST B R I
UEH B2 RO AZ B . T 243 N % 6 mL/min
B, BN A R O B — YRR B, SR AR T

£
2mm <

(a) 2.4 mL/min

(b) 4.5 mL/min

ok T, A5 BV H SR EE AR X BN, (ER BN 1
—. K AT AE SR IR DAy B R BV VR PR TR PR, A H
MR ANEEBOR , MTTA) A% Hh B i B 22, 1]
RAFRN 0RO | QRSN , 20 A R B i A R
R RUHFETE A% L, AT RURE SR AR 5 24t fhod i FP AR
.

5000
—— 6 mL/min
4000 } —— 4.5 mL/min
— 2.4 mL/min
< 3000}
5
& 2000
1000 |
0 " L L L L
0 10 20 30 40 50 60
t/min
6 Na,CO; & iifInEZE T R 545 it 12 kL F 8

=4
=AU

Fig. 6 Effect of the feeding rate of sodium carbonate
solution on the number of particles during the
crystallization process of SPC
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Fig. 7 SEM images of SPC particles obtained at different feeding rates of sodium carbonate solution
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Fig. 8 SEM images of SPC particles obtained at different mass fraction of sodium carbonate solution
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Fig. 9 SEM images of SPC particles obtained at different stirring rates
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Fig. 10 SEM images of SPC particles obtained at different mass fraction of NaCl
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