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A Study on Monoaluminium Phosphate
Taneo Kobayashi

When monoaluminium phosphate solution is concentrated, chain state aluminium poly-
phosphate is formed, leaving ortho-phosphoric acid or poly-phosphoric acid free. Then even
though dehydrated thorougly, it has strong deliquescence.

But after heating 200°—300°C, as the residual H-PO, or (H-PO;)n is also condensed, ring
state aluminium Poly-phosphate is formed. It does not show more deligquescence.

Heating above 450°C, it makes anhydrate, being related the isomer with aluminium meta-
phosphate, This changes into meta-form at the higher temp.
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Table 1 Chemical composition of raw materials and
monoaluminiumphosphate prepared
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Table 2 Chemical composition of AP:Wi0 and AP-Wjs
Chemical C0mP051U0ﬂ " Mol ratio of | Specific
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i i | ) . ) o
AP:W 0 18.0 | 50.2 [ 31.8 ‘ 100.0 V) o ‘ 3.060
AP2Wg 20.6 i 57 4 % 21.8 j 99 9 1/2 01 i 2.770
& Al503 ¢+ 2P20s5 « 10H20 OFAE TdH 20 6 8RO i
BV LETNVE=OATHS, TETHRELTASN
TNDEROMT Y VEBICIIRAE 2, 3, 43310553
DAY LB DD, T ORI E ZEA4 A A N
T&H % EFIUE AlePyOrs - 10H:0, F7i4 5 Tetra- 10 0260 0.

poly Phosphoricacid® K7V =o A i Tdh

%o ZOERNIGIE
2A1(H:PO4)3+7H0—
Al2P4013 - 10H:0+2H3PO4
Thho TOEREY VEEHEO KNI, B
D LI RPICGR L TREETH 75 [M— 3 K
R 2 2 B & RhifA7KIE500°C 3Tl b N o s, o

SFNIERPE DN T OB Th 5, [G—4 1% X 5
kR

)/)o

! A—a——‘—/‘—"
30'- ‘,—/2 .
i
2
R-] e
o 20 n___-u——o—- -
<
® 1: {ANPO,),-3H,0}, (P )
= 2: A1,0,-2P,0,+10H,0(AP,W,, )
mT / 3: Al,0,+2P,0,6H,0(AP,W,)

100 200 300 400 500 600 700 800 800 1000

"~ Temp(C)
Thermobalance curves of AP2Wio,
AP>Wg, andAP3;W.'

Fig. 3

2. AP:Ws

BEVEY LR TV 3 = L KIAWE e RIS L T2 B,

Table 3

Fig. 4 X-ray diffraction pattern of AP‘QWIHO
ZAUCK A THRIBHRSS % BT 5 A R55IE BV
VWK TH L, K 2 DI 5 Al20s + 2P205
c6H0TH L0 HRHEERU £ Aluminiu_m~(tetra)
polyphosphate OEKET, EAM 2 4 X3 h
Al P.013 « 6H20 T, %ﬁu}ﬂk(})f DI TH D,
BRIl T13250° C % TIS Awmw%&*ﬁ%bﬂ
D3, 7035 800°C U F TEAFTL2MIrddh, M—312
RUTZo 223 XERAIFTR S 5o l*"ﬂ* 5IZARL T,

W
250

Fig. 5 X-ray diffraction pattern of AP W,

3. AP3Wy/, AP3W2, AP3W & AP;

TPy LW T OV R S ATKTAIE e FIRLTE L,
300° CITHEIR L Th 5 B L T2/
APsWo' ORI E H— 3 127K & 5 12A1:03:P20;
“1:3'NMIETH T, Al (PO3)3 - 3H0T 0 5 A1
(Hz2PO4)a OHUKD 3 DA, 6.6% OWEKS B
HP 2

X 50T

B LI, o

DHM

Chemical composition of AP3W’, AP3 and Al1(PO3)s

Chemncal composmon

! Total

ALO;  P:05; H:O
APsW' 5.0 6727.76 2.5 100 1
i APif 19.0 ‘ 0.03 9.9
Al (PO3)s ;1*717;3_* 80.8 | 0.08° 100.2

Mol ratio of ‘ Specific weight

Al1203/P10s : at 20°C Refrctive index
1/2 96 V 2.79 1; ;19
so 2 La
2.9 | L1 1.52




344

RBLOUMPEBETHEGR T & k, WEIE5.8%
Th 720 BEVEY LEE7 0V T = LIATR 2 INE L THFE
LIS DI BAATH DAY, 250°CLUR THER L
1A THEKHRTIRITL LRI 225, 300°C THK
L7z 3 DR EHMZEEHICSNT §REKEE BT
BT, LI TR TH 50 —HL DD
DI B EAEBRLIVOT, BitY VBT
NI LREMETEELENVE LTRAETHAIE
»y REREKIOFEFE U TV 21T $500°C U

T Z OFE I 2TIEHT 2123025 70,

25 i ] L] 1 T T T T T
===~ AP, .__a’_,__.-o-

o———"" .
. ApW f’r
15- f 4
----- APW,
1 o
APW,

Weight loss in %

!

a

00 200 300 400 500 600 700 800 900 1060
Temp. (

Fig. 6 Thermo-balance curve of APsW:’

~+25u
! z
100 200 300 400} 100 Zg0
- X/} 500 600 800 \1000°
120 407 |
=500V~

211

Fig. 7 D.T.A. Curve of AP:W./

D XITINBAZET DO THRAN L o MRl & D, T.
A E % R—6, 7 IZRT, APsWo/ Ikl Tk
150°C £ Tz F &K 2R L, D.T. A, Ti3120°C
PEAETHO0ESME— 225 50T, 7L T
Al(PO3)s - 3H20 T x> B Al(H:PO4) 3 OHURE 72
B, BRI 0T 2 N s ¢, X
WEIR S APsW. ($%R) 220 Uid APsW » H7E
WARLTZ O E R A—THES 220, DV T211°C 2|
HETHHEFCAE RSB E—0dY, TUIIHEL
TEFERE T2 230°~310°C ORIB T—iEoHUKIC
L, AN(PO3)s-2H0 CHFEMTH, Z0OE XFTO
WAL E KT b &Y TEHFME 12.3 %, FHIH12.3%
TEZ L -T2, 2D D% APsW: SidHT 5o
oL xFTXHAFHEZIEIRETH 0T, BILY »
BV 3 =9 ATABE300° CITNBY 5 & X/E U 2APs
W' 137 OfRihs Al (POs)s » 2H20 1THM T 5 &
DT, TNRELHTHET 5 SkT 2 BEL THER
TEOZ T IHOMMORERKE b 2bDL Y, &

B2 N EOREFK P EINONIL BOTH A, Z0
Wz 0TI BIRT 2,

3 B BTRRIEL T 3509~450° C 1T - THEY
AT b 72 - TREEVKDBIT 5 € & 2T 2 & » T
5038, %OBRERI Al(PO3)s - H:OOMR» EEND
(H—6) 2% D, T.A. TH2% &L 401°C 2IHRET
% Wh © — 2 1% % QR R & BIFRIC AR TR L T2 T
L, 2Bk AWBME~- ORI N b O
Uy

Al(PO3)s - 2H-0—>A1(PO3)3 » Ho.O—
368°C 401°C

AP;3;W: AP3W

Al(PO3)3
AP3

(EF1Z D.T.A.curve O~ ZEE)
DOKREHESEL THL > T B bDEEZA LN,
460°~550°C TREEEMARBLLT, ZoRsNkl
N 52D BB . TDEXDBRIBEL UTE
1735 HoOiw k2 30T, 800°C LLERIZ>TH 5 4
20 BTV = o a0 ENEE Y, (RELRHEE
126500°C LT 5°C/IrE L) 2Dz P20s D
T L 2WEL M- T Do TOT L1X500°C T24M5H
B L 12 30K (F— 3 AP3) 1220 THENT 2 & H20
PR L BEE Y, Al2O3/P203 ®vfkd 1:3 Elio
TWAT EMBAHRT, AP35 Al (PO3)s ThH I L%
RLTW 2, 2 XEEEHT, D.T.A. 12X ->TH P20s
ORIz E S VEROTFEINGILEY) LT VE =Y
ADI VR INT4 M, MY Fe4 ML T OW
TNEVHHIINNT & TCEIXFEINS, BRFR
T 1,000°C 5E L THEAKMEOHARIZ BT 52 10 i
7’0

[ Il L 1 1

0
10 20 24109 3
Fig. 8 X-ray diffraction pattern of AP.W
(P
' T ' 30 ’
10 246(C)

Fig. 9 X-ray diffraction pattern of A P; (P)



10 20 206 () 30
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