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Hlupoxoe npomviuiieHHOe nPUMEHEHUE PACHEOPOE KUCI020 (hochama antoMUHUA KAK
CEA3YIOUUX 018 U320MOBICHUA OZHEYHOPOE8 U OPY2UX KOMNOZUUUOHHBIX MAMEPUAIO8 3AUACHYI0
0ZPAHUYEHO UX HU3KOI CMAOUIbHOCMbIO NPU XPAHEHUU, 0CODEHHO NPU MOJIAPHOM OMHOWEHUN
P>0s [Al,O3 (P/Al) menee 3,0. Baxcueinmum haxmopom ycmouuugocmu pochamnvix césa30k sa6-
J1Aemca cmenens ux 00HOPOOHOCHU, 00CIMU2AEeMOll 8 npoyecce cunme3a. Bnumanue xk cmenenu
HpO3paUHOCMU CE1A30K 00YC106/1€HO MeM, YIMO 636CUICHHbIE YACMULbI MEEPOoli (ha3bl, He NOIHO-
cmbio pacmeopusuiuecs 8 hocghophoit Kuciome, nPeOCmMasIAOM coo0il 3apooviuiu 01 NOC1edy-
oueil CHORmMaHHOol ROTUKOHOEHCAU UM, d, C1e006AMEIbHO, K HEPEZYIUPYEeMOMY 3AmEepOeeanHuro
oucnepcuu npu xpanenuu. Hexcenamenvnoim peaynbmamom makozo npovecca A611emcs 3Havu-
menvHoe cokpaujenue cpoka xcugyuecmu c6a30k. C nomouwp1o Hegperomempuueckozo ananusza
HOKA3ano, Ymo npu QUKCUPOBAHHON OIUMETbHOCIU CUHME3A MAKCUMATbHYI0 00OHOPOOHOCHIb
UMelU C8A3KU, HOIYYUeHHbIE NPU PACIEOPEHUN 2UOPOKCUOA aANIOMUHUA 8 eude cubdocuma AI(OH)3
nocne oopabomku npu 200-250 °C (I'200, I'250) u zudpoxcuoa antomunus é popme oaitepuma 6
opmodhocpopnoi kucnome (O@K). Memooom UK-cnekmpanvHozo ananusza nokazano, Ymo co-
CmMaegvl HeuoKoul (hazvl u 0cadKa, 6bl0EIEHHBIX U3 ANIOMOPOCHamHoll C6A3KU, PA3TUYATUCH He3d-
GUCUMO OMl MEMREPamypvl Mmepmooopadomku cubddbcuma, a 3Hayum, Quibmpayus cnocoona
Hapywiump 3a0annoe moaapHoe coomuouienue P/Al. Cnedosamensho, 6 xo0e cunmesa cea3Ku
uenecootpasHo 000UBAMbCA MAKCUMATIBHO NOJIHO20 PACMEOPEHUs eujecmnea, 6600auezo Al>Os,
6 moM uucie u 3a cuem NOGbIUEHUA PEAKYUOHHOU CnOCcoOHOCmU nociieoHezo. CpasnumeibHO
ovicmpoe pacmeopenue 2ubocuma, mepmooopadomannozo npu 200 u 250 °C (I'200, 1250), a
makoice daiiepuma ¢ opmohocghopHoil Kuciome Moo ceUOEMENbCIEOBAMb 00 UX NOGLIUEHHOTL
XUMUYECKOU aKMUBHOCMU.

KuaroueBsie cioBa: hocdaTHbie cBia3ytomniue, amoModocdaTHas CBA3Ka, AUTHAPodochaT alTtOMUHHS,
peakroHHasi CIOCOOHOCTh THIIPOKCHA aAIFIOMUHHMS, THOOCHUT, OaliepuT, OEMUT, OJTHOPOTHOCTD CBS3KH, OTHO-
mrenue P/Al
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The wide industrial use of acid aluminum phosphate solutions as binders for refractories
and other composites is often limited by their low storage stability, especially at the molar ratio P»Os /
/Al,05 (P/Al) < 3.0. The most important factor in the phosphate binder's stability is the degree of
their homogeneity achieved in the process of synthesis. The attention to the degree of binder’s
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transparency is because suspended particles are nuclei for subsequent spontaneous polycondensa-
tion, and therefore too unregulated solidification of a dispersion during storage. An undesirable
result of this is a significant reduction in the binder's survivability. The nephelometry showed that at a
fixed synthesis duration, the binders obtained by dissolving gibbsite after treatment at 200-250 °C
(G200, G250) and bayerite in orthophosphoric acid (OPA) had the maximum homogeneity. IR
spectra showed that the compositions of the liquid phase and the precipitate differed regardless of
the gibbsite heat treatment temperature, which means that filtration is able to violate the specified
P/Al ratio. Therefore, during synthesis, it is advisable to achieve the most complete dissolution of
the substance introducing Al-Os, including by increasing the reactivity of the latter. The relatively
rapid dissolution of G200, G250 and bayerite in the OPA solutions could indicate their increased

chemical activity.

Key words: phosphate binders, aluminum phosphate binder, aluminum dihydrogen phosphate, alumi-
num hydroxide reactivity, gibbsite, bayerite, boehmite, binder homogeneity, P/Al ratio
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INTRODUCTION

For eight decades, inorganic phosphates have
been known as chemical binders with increasing prac-
tical applications due to their resistance to high tem-
peratures, low-temperature curing, low production
costs and ease of preparation [1], excellent adhesive
strength [2], and increased resistance to chemical cor-
rosion [3] and oxidation [4]. Phosphate binders are of
particular interest in the field of refractories due to their
good adhesion and reduced risk of cracking at high
heating rates after hardening [5, 6]. Phosphate-based
refractories have great potential for use in the petro-
chemical industry, as they have the necessary proper-
ties in the temperature range used in catalytic cracking
[7]. Phosphate bonded refractories can be used as re-
pair materials due to their short setting time and good
thermomechanical properties [5]. Oxide-phosphates
have good resistance to low temperatures [8].

Currently, there are many commercially avail-
able phosphate compounds based on aluminum (more
than 50) [5]. They are used as flame retardant additives
in adhesives, antifreezes, paints. Aluminum phos-
phates are mainly used, which provide good strength,
stability at high temperatures, and abrasion resistance
[9], low shrinkage during hardening, low cost and short
production cycle [10]. Alumina phosphate binders
(APBs) have good application prospects in fields such
as aerospace, coatings, composites due to their high ad-
hesion strength, dielectric properties, structure design
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capabilities, and sintering temperature reduction. For
example, composites with an alumina phosphate (AP)
matrix reinforced with quartz fiber are expected to be-
come materials for the next generation of hypersonic
fairings. AP coating provides excellent radiation
cooling [11].

Among APBs, aluminum dihydrogen phos-
phate Al(H2PO.)s; (ADHP), also called monoalumin-
ium phosphate (MAP), stands out, which is recognized
as one of the most effective binders due to its good me-
chanical and adhesive strength, high solubility in wa-
ter, abrasive and corrosion resistance, ability to react
with basic and amphoteric raw materials at low tem-
peratures [5]. This non-toxic and environmentally
friendly cementitious substance is widely used in high-
temperature adhesives, ceramics, refractories, compo-
site materials, and anti-corrosion coatings [12]. Chem-
ically bonded alumina phosphate ceramics offer vari-
ous benefits, including good corrosion resistance and
strength at high temperatures. Composites based on
ADHP and mullite with excellent mechanical and ther-
mal properties are promising for high-strength thermal
insulation in chemical, metallurgical, pharmaceutical,
aerospace, and other fields [12]. APBs also play an im-
portant role in such areas as the fairings manufacture,
flame retardants, porous materials, inorganic mem-
branes, etc. [11]. Ceramics were obtained from porous
silicon carbide (SiC) [13] and SiO; [14] with ADHP.
3D printing of Al,Ozceramic structures with ultra-low
shrinkage is realized through the introduction of
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ADHP as a ceramic precursor [15]. The potential use
of APBs in the processing of strontium-containing
waste has been noted [16]. The flammability and
spread of fire in a mixed geopolymer of fly ash and
metakaolin with the addition of ADHP and aluminum
phosphate AIPO4 have been evaluated [17]. ADHP is
used for phosphate ceramic coatings on stainless steel
[4, 18]. A porous foam made of carbon fiber with an
aluminum phosphate has been proposed [19]. The pos-
sibility of improving the lubricity and wear resistance
of graphite coating at elevated temperatures due to a
phosphate binder has been noted [20]. A heat-resistant
adhesive was obtained for the repair and bonding of ti-
tanium alloys [21]. A practical adhesive made of alu-
minum phosphates as a matrix and SiO»/B4C has been
developed [1]. APBs are suitable for the manufacture
of wood-based panels, as they can replace formalde-
hyde-based adhesives in the woodworking industry
[22]. APs have been used to restore destroyed Terra-
cotta warriors and horses at the Xianyang Museum,
fractured sandstone in the Yungang Grottoes in Da-
tong, and the Thousand Buddha Cliff in China. In [24],
the potential of acidic solutions of aluminum phos-
phate to improve the characteristics of kaolin phos-
phate geopolymer binders obtained at room tempera-
ture was evaluated.

The thermal evolution of aluminum phos-
phates has been repeatedly considered in the scientific
literature [17, 25-29]. These compounds exhibit sev-
eral phase transitions when heated, which are mainly
characterized by polymerization and condensation re-
actions to form tripoly- and metaphosphates. The heat-
ing to a temperature above 1200 °C causes the meta-
phosphates transition to AIPO, with the simultaneous
release of phosphorus oxide P,Os. The reaction pat-
terns of aluminum phosphates are highly dependent on
the molar ratio of P,Os/Al,O3; (P/Al), heat treatment,
reaction atmosphere, etc. [3].

There are many factors to consider when se-
lecting the P/AI ratio for the synthesis and study of
APBs. For example, the lowest curing temperature was
observed at P/Al ratio of 2.49 [2]. At P/Al = 3:1, the
only reaction product was Al(H2PO4)s [24, 25, 27, 28]
with the best adhesion strength. With an increase in the
concentration of phosphoric acid solution in the range
of 60-80%, the viscosity increased due to a greater de-
gree of polymerization of phosphorus-oxygen tetrahe-
dra[27]. Industrial use of acid aluminum phosphate so-
lutions is often limited by their low storage stability,
especially at P/Al < 3.0. A white sediment fell after a
few days/weeks of APB storage with P/Al from 2 to
3. A solution with P/Al > 3 is stable for a long time
[9, 11, 29]. The destabilization mechanism included
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polymerization with the formation of insoluble alumi-
num phosphate compounds, and a decrease in the solu-
tion concentration could improve its stability. Boron
supplementation increased stability by reducing the
number of active sites on the aluminum phosphate
forms available for polymerization and by increasing
the viscosity of the solution, which restricted the move-
ment of aluminum phosphate forms [11]. At the same
time, it should be borne in mind that the adhesion char-
acteristics and heat resistance increased with a de-
crease in the P/Al ratio [10]. With a P/Al increase in
the initial solution, the polymerization rate increased,
so Al(POs)s[A] was formed at lower temperatures (al-
ready at 350 °C after heating the solution with a P/Al
ratio of 3.5) [9]. If the P/AI ratio was greater than 3,
then a solution contained residual phosphoric acids af-
ter heat treatment [29], which could be critical for some
industrial applications (corrosion of furnaces with vol-
atile P,Os) [26]. The compressive strength of the sam-
ples increased with an increase in P/Al due to the for-
mation of Al-O-P bonds during dehydration when the
temperature increased [28]. The main advantages (+)
and disadvantages (-) of low and high P/Al values in
APBs are summarized in Table.

Table
Influence of the P/Al ratio on the most important APBs
characteristics
Tabauya. Binsanue otHomenusi P/Al na Baxkneiinmue
XapaKTepPUCTUKH aI0MO(pocGaTHOro CBA3YIOIIET0
(ADC)

P/AI <3

(-) Low stability
(+) Higher curing speed
(+) Lower hygroscopicity

(+) Fewer microcracks in the
hardened binder
(+) Better adhesion

(+) Higher heat resistance

P/A1>3

(+) Higher stability
(+) Strength increases
(-) Hardening time in-

creases
(-) Presence of residual
phosphoric acids

Aluminum hydroxide [9, 12, 28, 30] or Al,O3
[9] was most often used as a source of alumina. Alu-
minum nitrate and chloride [30] and pseudo boehmite
[31] were also tested. Orthophosphoric acid was usu-
ally diluted to 60-65% for synthesis, a 48% solution
was only used to obtain self-flowing concretes [17].

In this paper, an attempt is made to compare
the use of different forms of AI(OH)s: bayerite and
gibbsite, which have different reactivity, in the synthe-
sis of APBs with a P/Al ratio of 3.0, as well as the be-
havior of prepared binders.

MATERIALS AND EXPERIMENTS

The following reagents were used: 85% ortho-
phosphoric acid (OPA) HsPO., JSC "Khimreaktiv",

W3B. By30B. XumMus u xuM. TexHoiorus. 2024. T. 67. Beim. 9



"pure”, GOST 6552-80; aluminum hydroxide AI(OH)3
(gibbsite), JSC "Khimreaktiv", "pure for analysis",
GOST 11841-76, bayerite Al(OH)s, the synthesis and
characteristics of which were described earlier [32].
Bayerite was used for the synthesis of APB without ad-
ditional processing, and gibbsite was subjected to heat
treatment at 50, 100, 150, 200, 250, 300, 350, 400, 450,
500 and 550 °C. Heat-treated samples were designated
G50, G100, G150, G200, G250, G300, G350, G400,
G450, G500 and G550, respectively.

Thermal analysis (TG/DSC) was performed
using a NETZSCH STA 449F5 Jupiter: heating rate of
5 °C/min in a flowing air atmosphere (50 ml/min) with
a-Al,O3 as the standard substance. IR spectra were ob-
tained on the Avatar 360-FT-IR spectrometer (Ni-
colet). X-ray phase analysis was carried out at the
DRON-6 facility with a copper anode (A= 1.54 A, 40 kV,
100 mA). The turbidity of the binders was assessed us-
ing a nephelometer 2100 AN (HACH). Specific elec-
trical conductivity was measured at 20 °C on a labora-
tory conductometer ANION 4120.

To prepare APBs, the acid was diluted with
distilled water up to 65 %, heated in a water bath to
85 °C, and then, continuing heating and continuous
mixing, Al hydroxide was added in portions in an
amount that provided a molar ratio of P/Al 3.0. The
synthesis duration was 1 h. Naturally cooled binders
were stored in well-closed vessels. The density of bind-
ers was within 1.46-1.51 g/cm?; specific electrical
conductivity 3.1-4.5 mS-cm™; pH 0.97-1.02 (20 °C);
viscosity 0.74-0.82 Pa-s (20 °C).

RESULTS

Aluminum oxide-hydroxide compounds have
different reactivity, ranging from extremely low in co-
rundum a-Al>Os3 to high in alumogel and bayerite. We
compared the results of APB synthesis using a freshly
precipitated and dried bayerite and gibbsite, which was
subjected to heat pretreatment in the temperature range
of 50-550 °C.

By dissolving bayerite in OPA according to the
above method, a viscous transparent liquid was ob-
tained, while the use of heat-treated gibbsite gave am-
biguous results. Under the same synthesis conditions,
the original gibbsite and G50 formed turbid binders;
G100 and G150 formed weakly turbid solutions, G200
and G250 — transparent solutions; for G300—G550, a
more pronounced sediment release was observed. To
quantify the degree of turbidity, nephelometric meas-
urements were carried out (Fig. 1). Attention to the
binder transparency is due to the fact that suspended
particles are nuclei for subsequent spontaneous poly-
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condensation, and therefore to the unregulated disper-
sion solidification during storage. An undesirable re-
sult of this is a significant reduction in the binder's sur-
vivability, which sometimes makes it impossible to use
them in practice.
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Fig. 1. Relative nephelometer signal intensity for APBs obtained
under comparable conditions using gibbsite processed at differ-

ent temperatures. In the lower left corner is a dot for bayerite-

based APB

Puc. 1. OTHOCUTENbHAS HHTCHCUBHOCTh CHT'HaIa Hedenomerpa
JJIA ACDC, TMOJIYYCHHBIX B COITOCTaBUMBIX YCJIOBHUAX C UCIIOJIB30-
BaHHEM rud0cura, 00pabOTaHHOTO MPH PA3HBIX TeMIIepaTypax. B

JIEBOM HIDKHEM yriry Touka it ADC Ha ocHOBe Oaiiepura

The rapid solubility of bayerite in OPA can ap-
parently be explained by the high reactivity of the
freshly precipitated reagent.

For all synthesized binders, identical diffrac-
tograms were obtained, one of which is presented in
Fig. 2. It shows that the binders with a molar ratio of
P/Al = 3.0 are monophasic aluminum dihydrogen
phosphate.

N 1
IU

. |I 11 A |
T T T
20 30 40
20

Fig. 2. Diffractogram of APB obtained from gibbsite (1);

a bar diagram of the ADHP standard Al(H2PO4)3 [27] is given (2)
Puc. 2. Tudppakxrorpamma ADC, nomydenHoii n3 rubocura (1);

NpuBe/IeHa Tpux-auarpamma stanona AT DA Al(H2P04)s (2) [27]

TG and DSC curves for gibbsite-based APB
(Fig. 3) indicate stepwise transformations of aluminum
dihydrogen phosphate.
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Fig. 3. TG/DSC curves of gibbsite-derived APB
Puc. 3. TT'/JICK xpuBbie ADC, noydeHHON 13 THOOCHTA

The initial weight loss (up to 195-200 °C) can
be attributed to the smooth removal from the binder of
adsorption water, which was present in some amount
despite the preliminary drying of the substance, due
to its strong hygroscopicity. With a further increase in
temperature (up to ~345 °C), a sharp drop in weight
was observed (by 11.7% on dry matter) with a signif-
icant endothermic effect at 283.6 °C. This corre-
sponded to the dehydration of dihydrogen phosphate
Al(H2PO.); to tripolyphosphate AlH,P3;010. The next
stage of dehydration (6.9%) occurred in the range of
344-440 °C (endo effect 400.3 °C), as a result of which
the polyphosphate was transformed into low-temperature
metaphosphate B-Al(POs)s, stable up to 550-600 °C. The
blurred exothermal effect with a maximum of 584.1 °C
without changing the substance mass corresponded to
the polymorphic transformation of B-AlI(PO3)3; (mono-
clinic) — A-Al(POs); (cubic). The high-temperature
metaphosphate existed up to 1000-1030 °C, after
which it decomposed into aluminum orthophosphate
AIPO, and phosphoric anhydride P,Os. The nature of
thermograms for binders obtained from gibbsite with
different degrees of dehydration remained unchanged.
The sequence of transformations obtained does not
contradict the literature data.

To explain the differences in the Al com-
pounds dissolution in OPA, a physicochemical analy-
sis of gibbsite and APB samples was performed.

Fig. 4 shows the data of the original gibbsite
thermal analysis.

Dehydration occurred in the temperature range
of 212-296 °C; the maximum endo effect was at 280 °C.
Its presence and mass loss (26.7 %) indicated the hy-
droxide decomposition to form boehmite: Al(OH); —
— AIOOH + H;0. The estimated value of mass loss
according to this equation is 23.1%. This was followed
by an extended cleavage of water to form alumina, pre-
sumably in the form of y-Al,Os. This process was ac-
companied by a small endo effect at 494 °C. The total
mass loss was 34.7%, which was almost the same as
the theoretical value (34.6%).

130

[y
o
|

texo - 100

95

DSC/mW/mg
o
0
1

90

°
s}
1

- 85
-0.5
- 80

1.0 1 75

-1.5 F70

- 65

2.0 280

60

T T T T T T T T T
0 100 200 300 400 500 600 700 800 900 1000

Temperature/°C
Fig. 4. TG/DSC curves for gibbsite
Puc. 4. TT'/ACK xpussle ais rudb6cura

X-ray phase analysis (Fig. 5) showed that up to
250 °C the main phase was gibbsite, at this temperature
boehmite was added to it. Under these conditions, the
hydroxide, although mostly retaining its chemical
composition, underwent significant structural changes,
which contributed to its increased reactivity. Appar-
ently, this is why it actively interacted with OPA, form-
ing an almost homogeneous binder. Boehmite existed
up to 450 °C, at which time it began to dehydrate to
’Y-A|203.

Based on the fact that the full-width-at-half-
maximum (FWHM) of boehmite diffraction peak, and
consequently the size of its crystallites, changed by
~17% during the transition from 300 °C to 450 °C, it
can be assumed that the intensity of the boehmite reac-
tion with acid also changed.

On the IR spectrum of the gibbsite (Fig. 6), a
combination of narrow intense bands was observed at
3629, 3624, 3450, and 3376 cm™, which fully corre-
sponded to the characteristic valence oscillations of
isolated OH-groups of the gibbsite [33]. The defor-
mation oscillations of the H-O-H were corresponded to
the band of 1636 cm, and the 5(O-H) of the gibbsite
— to bands of 1023 and 973 cm™ [33]. This was fol-
lowed by bands for valence (800-650 cm™) and defor-
mation (560-525 cm™) octahedral oscillations of AlOs

The IR spectra of the gibbsite after heat treat-
ment are shown in Fig. 7. The most significant changes
were observed in the high-frequency region: well-re-
solved bands in the region of 3700-3370 cm™ (Fig. 6)
merged into wide bands (Fig. 7) corresponding to the
valence oscillations of OH-groups coordinated around
Al. Sharp bands of 1023 and 973 cm™, corresponding
to deformation oscillations 8(OH), were smoothed out;
their intensity decreased. A band of approx. 490 cm™*
appeared; it could be attributed to oscillations in Al'Y
[34], which intensified with an increase in the heat
treatment temperature.
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rpaMmel dTanoHoB rudocura Al(OH)s (a), 6emura AIO(OH) (b) u

v-Al20s3 (c)
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Fig. 6. IR spectrum of gibbsite

Puc. 6. UK crniektp rub6cura
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Fig. 7. IR spectra of heat-treated gibbsite. Temperature, °C:
1-200, 2-300, 3-350, 4-400
Puc. 7. UK cniexps! TuOOCHTA, IOABEPTHYTOTO TEPMOOOpabOTKE.
Temmepatypa, °C: 1-200, 2-300, 3-350, 4-400

The IR spectra of the binders obtained by dis-
solving heat-treated gibbsite in the OPA were taken.
For this purpose, the binders were separated by filtra-
tion into liquid and solid phases, which were analyzed
separately. Examples of spectra are presented in Fig. 8.
The analysis of the spectra showed an identical pattern
of bands distribution regardless of the gibbsite pro-
cessing temperature. The IR spectra of the liquid phase
contained stretched unresolved bands in the range of
3600-2200 cm™ corresponding to the oscillations of
OH groups connected by H-bonds, as well as coordinated
around A" ions: from asymmetric (3600-3520 cm') and
symmetrical (3450-3440 cm) valence to total de-
formation and torsional oscillations of water (2300-
2100 cm?t), which were confirmed by the presence of
deformation oscillations 3(OH) of free (liquid) water
(1618-1655 cm™). In the region of 2800-2300 cm?,
bands from OH groups valence oscillations of acid
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phosphates were also superimposed [35]. Wide bands
for dried precipitates in the region of high wave num-
bers did not merge to the same extent as for liquid bind-
ers; they also corresponded to oscillations of OH and
HOH groups. Bands in the range of 1350-850 cm
were caused by valence oscillations P-O in hydrated
aluminum phosphates [36]. At the same time, in the
liquid, the band ~1000 cm™ corresponded to the va-
lence oscillations vs(P-OH), while in the solid phase

Liquid phase
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©
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1000

@
0
@
o

4500 3500 30I00 25I00 ZOIOO 15;00 10IOD 560
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the band was ~1070 cm™ — presumably valence oscil-
lations of P-O-Al bonds [35]. This might indicate the
presence of AIPO, in the sediment. The latter was con-
firmed to a certain extent by a group of bands 511-503,
634 and 738 cm?, partially overlapped by bands for os-
cillations of Al-O bonds. The narrow band of ~490 cm™
could be due to the oscillations of Al'V-O and P-O in
the PO, group.

Solid phase
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Fig. 8. IR spectra of liquid (1-3) and solid (4-5) fractions of APBs based on gibbsites G200, G300 and G550. Temperature, °C: 1-200;
2,4-300; 3,5-550

Puc. 8. UK cniextps sxuaxoit (1-3) u TBepmoii (4-5) dpaxunit AOC Ha ocroBe rubOcuTa 1200, I'300 1 I'550. Temmepatypa, °C: 1-200;
2,4-300; 3,5-550

The resulting solid phase differed in composi-
tion from the liquid one, which meant that filtration
was capable of violating the specified P/Al ratio, and
the desired characteristics of a binder might not be
achieved. Therefore, in the course of synthesis, it is ad-
visable to achieve the most complete dissolution of the
substance introducing Al,Os, including by increasing
the reactivity of the latter. Of the aluminum-containing
components studied, the most active can be attributed
to bayerite and gibbsite, previously subjected to heat
treatment at 200-250 °C.

CONCLUSION

The effect of aluminum-containing component
form used for the synthesis of the aluminum-phosphate
binder: bayerite and gibbsite, previously heat-treated at
50-550 “C, on the degree of homogeneity of the APB,
on which its survivability largely depended, was stud-
ied. Using nephelometry, it was established that with a
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fixed synthesis duration, the minimum degree of tur-
bidity was achieved when gibbsite was dissolved after
treatment at 200-250 °C as well as bayerite in ortho-
phosphoric acid. By IR spectra analysis, it was shown
that the compositions of the liquid phase and sediment
differed regardless of the temperature of the gibbsite
heat treatment, which meant that filtration was able to
violate the specified P/Al ratio.
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