2026 42 A $ A7 ¥ bHRLE
%41 5% 2 Eco-industry Science & Phosphorus Fluorine Engineering « 19

= m b S R R R SR R R AN T 2R

A, F T, L R

(1. mEaRELEV R EARGRAE, =~ B 650228; 2. BRHL T K%, =~ B 650031;
3. RN ERAR, =m R 650228)

(1 E] REmM40E LS T T B RS 2 BA RIFHESEN, 25T BFHERFRAA A
BRS, FAASBIETRINE RFOG R, LI BARBERELEE ILALAEZREK. & oibuint

PR, BREEK . RAS. FESE. FRAETRABEFEE, AAFLAT KN IERE, —FERK
ﬁ%c RERAS . AT RARRRORE . ROEMATBCIL | RO R A B B R) S B T sl R e s P R AE
ey, IFBVEAR R A RH BRRR B HCH 105%, RmEL (n(P.05)/n(ALO)) 43.0, REEBEH300°C, A
JBFIA A 1 h, FEHAR BEMTHATHRBEREAN. FRKE=06%, ZRYRE5HHT704%, %I EEEHR
L 4R A R T L 20% £ 4, il T A% T8 P RSB ARAN IR £ P M, 2240 h 9 at P F
PEREMIK, % VBB T S B R B AR R A

[ 43R | Rakmiss; B8R; &M, BRik; Z2E45

[FESES] TQ125.3°5 [SCHRARARED ] A [XEHS] 2097-4566 (2026) 02-0019-05

New green ecological technology development of high temperature
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Abstract: The intercalation structure characteristics of aluminium polyphosphate indicate that this substance has
good chelating properties with metals, and it is an ideal substitute for traditional toxic pigments containing
heavy metals, and shows good anti-corrosion performance in high temperature environment. In view of the
problems of traditional production process of aluminum polyphosphate, such as long production process,
time-consuming, low output, high energy consumption, high cost, heavy pollution and unstable product purity,
a brand-new process is developed to obtain aluminum polyphosphate in one step. In this study, the influence of
phosphoric acid concentration, reaction mass ratio, reaction temperature and reaction time on the yield and
trimer content in the product is investigated. The optional production parameters are obtained: The mass
fraction of phosphoric acid is 105%, n(P,0s)/n(ALO;)=3.0, reaction temperature is 300 °C and reaction time
is 1 h. The results of experiments carriy out under these conditions show that the yield of the product is =96%
and the trimer mass fraction is 70.4%. The reaction time of the process is shortened to about 20% of that of the
traditional process, and the environmental pollution problem of a large amount of acidic steam in the traditional
process is avoided. After 240 h neutral salt spray resistance test, the product got through this process has

excellent high-temperature anti-corrosion ability.
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Fig. 1 Structure of aluminum polyphosphate

BT 2, i Tl A — R F 24
Pe: H R AR B SRR S IR 1 KV R
il 25 Hh MR ER TR BEIRAS ,  SRJE RS P ) AR IR P B R
1£.300 ~ 400 °C A7 i T BORAT 21 JoK = Rk ik —
A5n, Bk, BRE, JRE 2 HOKE . o
UL TR OB, BRI RER _AS. %
DR . PR, BEAER . AR . Al
FEATRE T

AMFFEI H S 5 505 [ 4 A JE 38 B kA F

H1E, TFREBREIMIE™ T2, e
o O R R BT S Dk BB . AR X R WL A0 £
A 7 LRI T T RGBT, X LT S i L S
REEA Tl
1 SEIeERSy
1.1 k3R

BT R B TR SRR A £ B =R
R — A5 (AIHLP:O), JLASZ5AT T8, 117
25y, 1 R IEEAS Sy — /K R = R iR — A5
kY (AIHLP;0,0-2H,0), ZAL&YIBlH & e
JCEE A EBEEEE

AT HR Z2 DA R A S A AR o Rk R T = 2R
iR SR A R, TR E R R, AR5
Pt — AR SRR S RBEIR — R . RN R

AUF
3H;PO, + AI(OH); —> Al(H.PO,); + 3H.0; (1)
ALHLPO,); —2 > AP0, + 21,0 (2)
AIH,P:0,0 + 2H,0 —— AIH,P;0,0+-2H,0., (3)
SRR A AE IR
HsPO, + AI(OH); — AIPO, + 3H,0; (4)
AL(H,PO,); —2> A1(PO,); + 3H,0. (5)

1.2 ERHRRHBRAEZEE
1.2 SIS JERE

G R BERRARFRL S A . SR (s
BHRIT%); BEER, JTi o505 h 85% . 95% .
105% . 116%.

Tl TR AR R S NAS . R PSO/X; R
(JRRATECN99%) , 43Hral; BEER THR (Bt
J99%), srHral; Si0. (5N 99.5%) 5 g
T3, Afl FEER (670); W (TEGO900) .

1 J5 b X SR R R - AL T e o K
H99%, Shrat.

122 EE{UEREE

XUBFFEHHHL, &l S EdWl, SDF550;
ATERFE, HN202-A; Sk iEdLl, YQ50-1; #h%
BlL, YWX-750C; WOGKEE 34, MASTERSIZER
2000; ICP-MS, FEER GH/RBHEAF],

1.3 BB R AR e ) &

SRR AN S A A A He— 2 LU ARUE AT 5%
WAL, 7R MIRE TR R AR, fidkyx
TP IE T RS 8 2
14 & B SR on H & R AL 22
1.4.1 Gkl

iz HE 2 1 URRHAC 7 4 B i S Ja I A i A 4%
TR o3 IRk, i o L e Ak



2026 4

FALEF 2 S EAF R EURERBERR R ek (0 A AR T <21 -
&1 TEMERENRRES
Table 1 Coating formulation for high temperature performance test %
w(FfflE P50/X) w( —H7K) wBEBR TE)  w(Si0)  w(BEED w15 w(670)  w(TEGO900)
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Fig. 2 Product yield and trimer content vary with phosphoric

acid concentration
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under preferential conditions
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