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Crystallization of Inorganic Phosphorus Compound

in the Presence of Admixture Impurities

PAFH EAh

Takahiro NISHITA

FT e R HE LT IHEAMB AL T T, ARV ALEW DS ZAT R\, ASHY OB IR b IR &k ML
EBOAN = ALY RR IR R L7z, MMMEISEEZ KITTAMPZERELTH, L3 LM MR REIEA BT 5L

RS,

AR RZE T A2 AMW DT B, TONMBZERE T 22 LIZLDBURDRE M MIEZ 93T 248 2K

WTE, ZORMPAERERRIN EISO%D %, RIFFEICLY, FMEAMMAIAET H2ETOLAUTBOT, Bihf il 2R LDt

SRR Z N E 3 B0 DA R . LT,

1 xC&HIC

AR AMLEWIE, TEMICSES TR BTSN TV,
BIZIE, VB KFEATY ZIFRE OHFR B ONEEHNS,
VYBF NI DZNDLY) == VR EDRERNC, XFV VN
TARIHATOHFL Y BN T WD, TRSHIZIFAD—F]
THDH, EOYHTHEDOH MBI U 7R Shdl B & 0 B
EDEREN T WD, Lo, EEFee A, KRk
DOBEROATMAAEAEL, KM B EE RIT 720, £
NSO %5 HELI GRS 2R B CEMUEAL 3 5028
Hbo Tz, IAMEKRBDIz0D, EERFON L ERINLS
LD BB, FE LR HEREL A A B R A 1 13 SR
TRBUIFZZ ML SN TR,

TG 5 DR BARVEIZIZ DD O T 0 D B A, TR H:
Pl TR I s b RE A B ] R 2 7 L LTI B 0SB
b0 AHMPAFIE T TOMBTENE T 21728135 25,
S A5G ShAIEED, R AT T, R B R R MU0 L
R AE T BRI E R LN RIFLEALTHY, HED
AR HAEAET HR°T, MM, RS TERE, &SR Mg %
El ST TR IS E R LTI v,

ZTT, AT, BRIV ALEWOEFEICBNT, i
MR MERE LAY A2 RE R R 2 1) 13 B R SR B O 37 & HAE
ELTC, BHOAMMAGEAET 2HE T T RBRENNT, Tt
W 25E S PERS R R ECOM H IS RUIT TR AN =
A4 (FiglZ M) # &5 L7,

Impurity X Impurity Y

l¢] —— "]

Fig.l Mechanism considered in the present study.
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Table 1 Experimental conditions (Exps.1-5).

System Cooling method Operating temperature Seed crystal
Exp.1 Impure, pseudo-Pure Naturally 40 C—30 C (keeping) No addition
Exp.2 Impure, pseudo-Pure Linearly 40 C—30 C (keeping) Addition
1)(2) 20 CT—10 C (keeping)
(1) Impure, pseudo-Pure . 3
30 C—10 C (keeping)
Exp.3 (2) Impure Naturally . . No addition
40 C—10 C (keeping)
(3) pseudo-Pure 5 3 .
3) 30 C—10 C (keeping)
Exp4 pseudo-Pure Linearly 40 C—30 C (keeping) Addition
Expb Impure, pseudo-Pure Linearly 40 C—30 C (keeping) Addition
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Table 2 Experimental conditions (Exps.6—8).

System

Cooling method

Operating temperature Seed crystal

40 C—30 C (keeping)

Exp.6 Impure, EDTA-added Linearly 45 C—30 C (keeping) Addition
50 C—30 C (keeping)

Exp.7 Impure, EDTA-added Naturally 40° C—10° C (keeping) No addition

Exp.3 (1) Impure Linearly (1) 45 C=30 € (keeping) Addition

(2) EDTA-added

(2) 40 C—30 C (keeping)
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Fig.2 Photomicrographs of crystalline particles obtained at natural cooling.
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Fig3 X-ray diffraction patterns of crystalline particles.
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Fig4 DSC curves of crystalline particles.
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seed crystals at linear cooling.
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Fig.7 Photomicrographs of crystalline particles obtained at natural cooling.
Initial supersaturation: high (40 C—10 C)
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Fig.8 Photomicrographs of crystalline particles obtained at natural cooling.
Initial supersaturation: middle (30 C—10 C)
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Fig9 Photomicrographs of crystalline particles obtained at natural cooling.
Initial supersaturation: low (20 ‘C—10 C)
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Table 3 Effects of washing operation on PX content in “Impure system’.

Initial

Solution conc. . Wash times PX content Mother liquor content
Crystal morphology C /% supersaturation P / %
o c-Cc*/c* ppm o
0 270 415
. 1 138 212
Dendrite 69.3 0.13 9 139 214
3* 112 1.72
0 148 2.28
. 1 82 1.26
Rhombic 63.9 0.04 9 78 120
3* 93 143
0 230 354
. 1 87 1.34
Prism 62.4 0.02 9 30 193
3* 84 1.29
3* . excess quantity
300 TOEBOLMPBR LG Lozt B 2005, Thbb, #
- PR WAL BT BB OIEEAL N FRHTHY, ZOfHE
250[5 O Prism PIETEEHCIDIZIZBR L TEBIED S D oTze I RER T3,
FERAS WO BEEAL 5 AR S TR D o7z F7z, RIS
200 7 VA NBCHER DRI RIN7E o720 A GROYEr, WM
g AR DR BECTRESEALT BT AL, H5 TR ERE oM A
g 0 - - BECEALS BT LD o720
E ORI L2555 8 e WL
& 100 - a Table 4, RMIIFR AT B E 204 RPN B Uk
e R CIRIL 7= 6 OB B XU 51185 2 COTRE
S0 F H%ﬂﬁ%ﬂf\‘l/f:o
% ] 2
Wash times / -

Fig.10 Effects of washing operation on PX content in

Impure system .

Table 4 Inhibitory effect of impurities on nucleation and crystal growth.

Impure pseudo-Pure
= = PX Ba®* Ca* Fe?*
Time required for nucleation / min 10 5-6 5-6 5-6 30 5-6
Time required for suspension / min 30-35 15-18 15-18 20-25 45-50 15-18
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Fig.11 Photomicrographs of crystalline particles obtained at natural cooling.
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Fig.13 Effects of EDTA concentration on the growth rate of seed crystals.
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Fig.15 Growth rate of seed crystals.
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Table 5 Analysis of crystalline particles and filtrate.

Analysis object PX content /ppm Ca’®" content /ppm
Crystalline particles (before washing) 540 44
Impure system Crystalline particles (after washing) 250 44
Filtrate 3,200 13
Crystalline particles (before washing) 470 21
EDTA-added system Crystalline particles (after washing) 210 19
Filtrate 2,900 19
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Table 6 Distribution segregation coefficient.

Di /-
PX Ca2+
Impure system 0.05 2.07
EDTA-added system 0.04 0.57
ZIT Ca
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HNOCaZ Sl SR o Caz A3 52362, EDTA
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Fig.16 Locations of impurities.
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Fig.17 Mass-based size distribution of seed crystals and crystalline particles.
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Table 7 Analysis of crystalline particles (after washing).

Teonrm)gzarlgtol?re Crystal purity /% PX content /ppm Ca®" content /ppm Mc(Z)tr}lltirnii%Z)r
Impure system 4(50?:0??3? 968 220 30 34
EDSTy‘:t‘;ided 4?;:0388? 973 240 19 37
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WHE

Crystallization of inorganic phosphorus compound has
been carried out in the presence of admixture impurities
assuming a real process. As a result, it has been learned
about the mechanism of which the influence on the
crystal growth rate and the crystal purity is different
depending on kinds of impurities. The crystal growth
rate does not necessarily recover, even if the impurity
which influences the crystal purity is removed. If an
impurity which inhibits the crystal growth is present, the
driving force to achieve the current crystal purity can be
lowered by removing the impurity, and as a result it
leads to the productivity advancement. As mentioned
above, the operational guideline has been established for
the productivity advancement while maintaining the
crystal purity in a real process in which admixture

impurities are present by the present study.
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