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O The Invention The current invention relates to a process for

stabi | i ziwgQ 2oypapiiosphite salts and nore particul arly t®ca/qNowassssior
stabilizing hypophosphite salts used as flane retardants (hereinafter also
known as "FR'). Background O The Invention Halogen free flane retardant
additives are of increasing interest in reinforced and un-reinforced
polymers, nore particularly thernoplastic poI yners, for their ability to
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phosphi nates are known as good FR addltlves for polyners. However,
phosphinic acid salts may cause the degradation of the polynmer to which
they are added as nentioned for exanple in W 2009/ 010812. Moreover,
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neutralize the phosphlne wi t hout preventing the generation of that

phosphi e.exl sts a constant need in the market of FR agents in
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clevated temperatures at which they are processed, and phosphine is

spontancously flammable, highly toxic and strong irritant as mentioned for
example in US 2007/0173572.

The proposed solution taught by US 2007/0173572 1s to scavenge the
generated phosphine by adding a phosphine suppressing additive which can be
a specific polymer, an amide, imide, cyanurate, phosphazine among other
products. The drawback of that method is that another additive is added to the
polymer composition which can only neutralize the phosphine without

preventing the generation of that phosphine.

Thus, there exists a constant need in the market of FR agents in having



Accordi ng to another aspect of the invention, the process further conprises
after step a), the step of: al) washing at |east one tine said
hypophosphoDt2e11igalitiwi t h an organi ¢ sol vent m sci bl e w t IRCRatN2D09/0T#E84 Or gani ¢
solvent of step a) is preferably selected fromthe group conprising
acetone, nethanol, isopropanol, tetrahydrofurane, and acetonitrile. The
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sol ution, charged in a reactor and m xed with a mneral or an organic acid
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mal ei ¢_aci dt ﬁc%bi c..acid, chlorhydric acid and sul phuric acid and nore

pr ef eraéﬁ?'g}r,l PhéE HH?‘%' hypophosphorous aci d. According to another aspect
of the invention, the starting hypophosphite salt of step a) is in the form
of an aqueous solution, charged in a reactor and m xed with a mneral or an
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di oxi geg_argon, or nitrogen. The process of the invention can be perforned
under atnospheric pressure, under pressure or under vacuum Wthout I|inking
the current invention to any theoretical rationale, it |ooks Iike nost of
the premature instability is due to the presence of problematic inpurities.
Thus itheasubentntisvestiong actuelackralatesquial i ay pobcese fempoplabsbring sal ts
by detecting the remaining inpurities using thermal analysis tools such as
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when the product is conpounded WD 2011/047511PCT/ CN2009/ 074584

b) drying said hypophosphite salt under reduced pressure to remove

the volatiles.
It is recommended to performed step a) 2 or 3 times.
According to another aspect of the invention, the process further comprises
after step a), the step of:

al) washing at least one time said hypophosphite salt with an organic solvent
miscible with water.
The organic solvent of step a) is preferably selected from the group comprising
acetone, methanol, isopropanol, tetrahydrofurane, and acetonitrile.
The starting hypophosphite salt of step a) can be in the form of an aqueous
solution, charged in a reactor and mixed with a mineral or an organic acid to
obtain a slurry whose pH is set at a value of between 4 and 6.5, preferably 5
and 6.



with plastics such as pol yam de. The hypophosphite salt is preferably of
the formula (1): [CD H2P -0 M 11 (1) wherein nis 1, 2 or 3, and Mis a
net al selwoted/frzam t he group consisting al kali netal, &CiralN2n@/oga8th
metal, alumnium titaniumand zinc. Preferably Mis cal ciumor al um nium
The hypophosphite salt to be treated can have been prepared by any
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That inert atmosphere can be for example carbon dioxide, argon, or nitrogen.
The process of the invention can be performed under atmospheric pressure,
under pressure or under vacuum.
Without linking the current invention to any theoretical rationale, it looks like
most of the premature instability is due to the presence of problematic
impurities. Thus it can be interesting to check the quality of the hypophosphite
salts by detecting the remaining impurities using thermal analysis tools such as
ARC (Adiabatic Reaction Calorimeter) and TGA (Thermal Gravimetric
Analysis).
The test can be carried out at any stage during the heating process described
before.
Another way to check the quality of the product is to perform a stability test at
clevated temperature on the product alone or mixed with plastic and measure

the amount of phosphine generated during the test. It is also possible to

measure the amount of phosphine generated when the product is compounded



The invention is further illustrated by the foll owm ng exanpl es. Exanpl es
CaHypo COM CaHypo COM was made fromthe commercial grade of cal cium
hypophosphot2eligaesiced from Shanghai |ingfeng chem cal reagamo@m7458kt d.
CaHypo HT : Cahypo Hi gh Tenperature (product treated) EXAMPLE 1 CaHypo
COM (102g) is charged in a reactor and m xed with water (161g). 50%

hypophoghhsiastiss aacH ds3d@lyansidehen added slowly and the mxture is
t horoughly stirred for 30 mnutes and the pHis controlled between 4 and 6.
Then, the slurry is filtered to afford 75g of solid. This solid is washed

wth e )adt n.w th, acet on 759 7 of wet solid is thus
obt alﬁ@lﬁ[‘?ﬁ% PHASPYItE H:ﬁB elﬁb]d’& @éﬁ-@‘b&npﬂ?‘a éflger evaporation of the
vol atil es under WD 2011/ 047511PCT/ CN2009/ 074584 reduced pressure overni ght
at roomtenperature. EXAMPLE 2 Thermal aging test 2g of CaHypo COM and
CaHypo HT (from Exanple 1) are 8hed amd placed in separate glass vials.
The vials are then placed into an gven pre-heated to 290C under air.
Pictures of the sanples are theh tgken-oyernttine to conpare the change of
color. The pictures obtained, shbWrtePowMclearly indicate that CaHypo HT
does not change color as quickly as the dggul ar CaHypo commerci al grade.
The CaHypo COM material starts yellowing significantly between 1 to 5h

while the CaHypo HT did not yellow bgf1 re 8h. The yellowi ng of CaHypo is
typically due to the formation of ghosphor us which is itself associated

W th t i on h hine. The results are gathered in table 1 bel ow
Tabl e TR O} Pr2ah B8R

M is a metal selected from the group consisting alkali metal, alkaline earth
metal, aluminium, titanium and zinc. Preferably M is calcium or aluminium.

The hypophosphite salt to be treated can have been prepared by any
manufacturing process. The hypophosphite salts and in particular, calcium
hypophosphite, can be prepared for example from white phosphorus (P,)
reacted under alkaline conditions with calcium hydroxide or calcium oxide and

water as taught by US patent 5225052.

It 1s also possible to obtain calcium hypophosphite by reaction of a calcium
salt or simply from lime as taught by Chinese patent CN101332982, with
hypophosphorous acid. For example the lime suspension 1s simply neutralized
with hypophosphorous acid, the impurities are removed by filtration and the
product 1solated in a same way as previously described.

Finally, it can also be possible to obtain calcium hypophosphite from other

metallic hyphosphites or the acid by ion exchange process.
The invention also relates to the use of the stabilized hypophosphite salt for
rendering polymers and more particularly, thermoplastic polymers,

flame-retardant.

The invention relates to a flame retardant polymer composition comprising a



8h 15h Non-treated CaHypo White Wite Pale yellow Yell ow Dark yel |l ow orange
Stabilized CaHypo Wiite Wiite Wiite Pal e yell ow yel |l ow sh
WO 2011/047511 PCT/CN2009/074584

polymer and 0.1 to 30 weight percent based on the total weight of the
composition of a hypophosphite salt thermally stabilized by the process of the
current invention.

The thermoplastic polymers are preferably, polyphenylene ethers, polyamides,
polyesters, polycarbonates and blends or polymer blends. These include
polymers of mono- or diolefins, for example polypropylene, polyisobutylene,
of mono- or of diolefins with one another or with other vinyl monomers,
polystyrene and their copolymers, halogen-containing polymers, e.g.
polychloroprene, chlorinated rubber, polyacrylates and polymethacrylates,
polyamides and copolyamides derived from diamines and from dicarboxylic

acids and/or from aminocarboxylic acids or from the corresponding lactams.

Thermoplastic polymers can further comprise fillers and reinforcing materials
and/or other additives, in order to obtain plastic molding compositions.

The invention is further illustrated by the following examples.

Examples
CaHypo COM: CaHypo COM was made from the commercial grade of

calcium hypophosphite sourced from Shanghai lingfeng chemical reagent co.,
Itd.

CaHypo HT : Cahypo High Temperature (product treated)

EXAMPLE 1
CaHypo COM (102g) 1s charged in a reactor and mixed with water (161g).

50% hypophosphorous acid (34g) is then added slowly and the mixture is
thoroughly stirred for 30 minutes and the pH 1s controlled between 4 and 6.
Then, the slurry is filtered to afford 75g of solid. This solid 1s washed with
water (40g) and then with acetone (75g). 57.8g of wet solid is thus obtained to
finally afford 56g of dry CaHypo-HT after evaporation of the volatiles under
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EXAMPLE 3 Phosphi ne generation - Scrubber detection For this
experinent 2g of CaHypo (COM or HT from Exanple 1) are heated to 300C for
30 m nut esoundex7a1f | ow of argon. The out gases are bublpCeEECN2hIgEs4a 5%
hydr ogen peroxi de solution to scrub phosphine that may be generated. The
scrubber solution is then analyzed by |Ion Chromatography (1C) to determ ne
the | qedlicedl Rbosinteas eornTbht Rhesom Angenguased is then cal culated by
assum ng that all the phosphate detected is issued from WO
2011/ 047511PCT/ CN2009/ 074584 phosphi ne. For CaHypo COM a total of 555.8ppm
of phosphine / g of CaHypo is detected while only 235ppm of phosphine / g
of CaHypo EXAdRick édThermadisgpog #Est Overal |, under these conditions the
anount of phosphi ne generated by CaHypo HT is reduced by about 60% conpared
to the corf@oéi(éatHyp@dGQM mpé&ﬁypo HT (froim tEﬁ@nplmégiaf@we@le atdHypo
(COM or, HT from Exanple 1) are heated to 298C under a flow.of argon. The
out gddaeedr B csgnarR gl}wsé ga%ISbatﬁean$h@r%o t Placiedn 180 pRidspMERe i s
nmeasur ed over .tj SjN | tec bes. Th esults. (Table.?2 |.ear |
o care-ligaied fe B dingtr, s HiRE cgenb BE Pl BlpyenHRNED GYero 34
times Iowet whi ch cony €s onds tqQ a Y%Tﬁ,\duot Lon of H}\e ﬁrm nt_of eahosphi ne
gener B8 KOHOATRATS he SHHFES AT eQlQypol N dickiiss opsth shoyendrdtion
Ti me Phosnhi ) : o- HT
(Exané%ﬂiy g&geﬁtéﬁg}gﬁﬁ%@&% HE) abQ8 ff ChafrBEYOS1orBEVRE KM £2kkKR
regular CaHypo commercial grade. The CaHypo COM material starts

yellowing significantly between 1 to Sh while the CaHypo HT did not yellow
before 8h. The yellowing of CaHypo is typically due to the formation of red
phosphorus which is itself associated with the formation of phosphine.

The results are gathered in table 1 below:

Table 1
Time Oh 1h 5h 8h 15h
Non-treated Dark
White White Pale yellow Yellow
CaHypo yellow/orange
Stabilized
White White White Pale yellow yellowish
CaHypo

EXAMPLE 3 Phosphine generation — Scrubber detection

For this experiment 2g of CaHypo (COM or HT from Example 1) are
heated to 300°C for 30 minutes under a flow of argon. The out gases are
bubbled through a 5% hydrogen peroxide solution to scrub phosphine that may
be generated. The scrubber solution is then analyzed by Ion Chromatography
(IC) to determine the level of phosphate. The phosphine generated is then

calculated by assuming that all the phosphate detected is issued from



1.5 h 0.79 0.02 3.0 h 2.15 0.06 2 g sanple heated to 298 C with argon
flushing at rate 58 nL/m ns EXAMPLE 5 Water wash: CaHypo COM (275¢g) is
char ged iwoORXhipl4adati c bottle and m xed with water (119gPCREN2ed%074%84cer am C
balls (293g). The resulting mxture is rotated for 4h and the pHis
controlled between 4-6. Then the balls are separated with wired filter. The
whi t e fiRispthing. Wash€ChMiypb @GOM, @4Q6laland §BS8BPpfhed ft piespMinde) /ageidne to
afforéﬂgzyg of wet Cal—%%g HT. The final product I?ﬁs}ﬁdrieg V% &

2011/ WaH¥HBCTY Geod D 4h8le wmder 286gpaedoPrissyplanat / rgoot tEaplyipat use to
renmove any vol atile and afforded 240g of product. EXAMPLE 6 Phosphi ne

gener atdtectededour Caglyg8 Hiln Qazrall, uirder tthese exqeditrosrst thg ama@attypd ( COM
or HT from Exanpl e 5€e[dgre heated to 298C under a flow of argon. The out
gases pasphane geagratedobydsaldsge Hdis: reslussdcleyitabait &) %6f cpmpaped e the
measured over tinme using Caltec tubes. The results (Table 3) clearly

i ndi caosameggialiredagbunt of phosphi ne generated with CaHypo HT is up to
140 times | ower which corresponded to a 99.3%reduction of the anount of
phosphi ne generated conpared to comrerci al CaHypo. Table 3 - Phosphine

Generat i o Fl\¥ep] | 4

For this experiment 2g of CaHypo (COM or HT from Example 1) are

heated to 298°C under a flow of argon. The out gases are captured into gas
bags and the concentration of phosphine is measured over time using Caltec
tubes. The results (Table 2) clearly indicate that the amount of phosphine
generated with CaHypo HT is up to 34 times lower which corresponds to a
97% reduction of the amount of phosphine generated compared to commercial

CaHypo.

Table 2 — Phosphine generation

Time Total Phosphine generated (mL) for 2g of CaHypo
CaHypo COM CaHypo-HT (Example 1)

0.5h 0.17 0.01

I1.5h 0.79 0.02

3.0h 2.15 0.06

2 g sample heated to 298 C with argon flushing at rate 58 mL/mins

EXAMPLE 5 Water wash:
CaHypo COM (275g) is charged in 1L plastic bottle and mixed with

water (119g) as well as ceramic balls (293g). The resulting mixture 1s rotated
for 4h and the pH is controlled between 4-6. Then the balls are separated with
wired filter. The white solid is washed with water (40g) and then three times

with acetone to afford 242g of wet CaHypo-HT. The final product is dried
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Tot al Phosphi ne generated (nL) CaHypo COM CaHypo-HT (Exanple 5) 0.5 h 0. 36
0.01 1.5 h 2.12 0.02 3.0 h 4.24 0.03 2 g sanple heated to 298 C with argon
fl ushi ng WO 20at@788 i/ m ns. EXAMPLE 7- Phosphi ne gegcerGatkiovn7asasuri ng
PH3 in gas - CaHypo + PA 6,6 In this experinment, 6g of PA6,6 are
charged in a glass tube and heated to 298C for 3h flushing with argon. Then
29 of Rl PeedG&d oprddfufd o EyamP! knperiteraddedenfiveranhabolatile ant
gases are captured into gas bags and the concentration of ‘phosphine is

meas uragtoaleer 240 gwfysiodmcal t ec tubes. The results (Table 4) clearly

I ndi cate that the anmount of phosphine generated with CaHypo HT is up to 74
times | ower which corresponds to a 98. 7% reducti on of the anpunt of

phosphi ne Eg}e{nerat ed conpared to the conmercial CaHypo.
AMPLE 6 Phosphine generation measuring PH; in gas

For this experiment 2g of CaHypo (COM or HT from Example 5) are
heated to 298°C under a flow of argon. The out gases are captured into gas
bags and the concentration of phosphine is measured over time using Caltec
tubes. The results (Table 3) clearly indicated that the amount of phosphine
generated with CaHypo HT is up to 140 times lower which corresponded to a
99.3% reduction of the amount of phosphine generated compared to

commercial CaHypo.

Table 3 - Phosphine Generation

Time Total Phosphine generated (mL)
CaHypo COM CaHypo-HT (Example 5)

0.5h 0.36 0.01

1.5h 2.12 0.02

30h 4.24 0.03

2 g sample heated to 298 C with argon flushing at rate 58 mL/mins.

EXAMPLE 7— Phosphine generation measuring PH; in gas — CaHypo +
PA 6.6

In this experiment, 6g of PA6,6 are charged in a glass tube and heated to
298°C for 3h flushing with argon. Then 2g of CaHypo (COM or HT from
Example 5) are added. After that, the out gases are captured into gas bags and
the concentration of phosphine 1s measured over time using Caltec tubes. The
results (Table 4) clearly indicate that the amount of phosphine generated with
CaHypo HT 1s up to 74 times lower which corresponds to a 98.7% reduction of

the amount of phosphine generated compared to the commercial CaHypo.

8



WO 2011/ 047511PCT/ CN2009/ 074584 Tabl e 4 - Phosphi ne generation with PA 6,6
Ti me Total Phosphine generated (nL) CaHypo COM CaHypo-HT (Exanple 5) 0.5h
0. 18 0. 02w0.261110415196 0.05 3.0 h 7.42 0. 10 PCT/CN2009/074584

Table 4 - Phosphine generation with PA 6,6

Time Total Phosphine generated (mL)
CaHypo COM CaHypo-HT (Example 5)

0.5h 0.18 0.02

1.5h 1.06 0.05

30h 7.42 0.10

2 g sample + 6g PA 6,6 heated to 298 C with argon flushing at rate 58

ml./mins.

EXAMPLE 8 Preparation of CaHypo-HT from CaO and HPA

Calcium oxide (39.2g, 0.7mol) is mixed with water (398g) under inert
atmosphere. 50% hypophosphorous acid (129g, 0.98mol) 1s added slowly at
room temperature while the pH is monitored. The pH 1s adjusted to 5-7 and the
solution boiled for 3h. Then, the mixture is cooled down and a portion of it
filtered to obtain 284¢g. This filtrate is pH adjusted to 6.5-7 and water 1is
distilled off under reduced pressure to afford 252g of distillate. After cooling
down the solution is filtered to afford 8.6g of CaHypo-HT. The product is
dried under vacuum at 90 C overnight.

The product thus obtained is tested for phosphine generation by heating
2g of material to 298 C under argon while analyzing the off-gases for
phosphine. The results indicated that after 30 minutes the total amount of
phosphine generated is as low as 0.007mL which is 51 times lower that the
amount detected for CaHypo COM in the same conditions. Overall, the

phosphine generation is reduced by 98.1% compared to commercial CaHypo.

EXAMPLE 9— Recrystallization treatment:
CaHypo COM (418g) is dissolved in water (3012g) under inert

atmosphere and heated to reflux. The pH of the solution is adjusted to 9-10
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2 g sanple + 6g PA 6,6 heated to 298 C with argon flushing at rate 58

m./ mns. EXAMPLE 8 Preparation of CaHypo-HT from CaO and HPA Cal ci um
oxi de (39wON11473ml ) is m xed with water (398g) under POEN28GHNOEISEr €.
50% hypophosphorous acid (129g, 0.98npl) is added slowy at room
tenperature while the pHis nonitored. The pHis adjusted to 5-7 and the
sol ut @i Polihed dnel tRE. mikeie rbAuRedt foe Jis dpee oMy atsiva ROrioan of
it filtered to obtain 284g. This filtrate is pH adjusted to 6.5-7 and water
i s di stimpezdtinkfthenstdutiondischittepedstheefiltmatafikahdn2bdndjustidto beatveenAf t er
cooling down the solution is filtered to afford 8.6g of CaHypo-HT. The
producdt amd df i esinghdei%v dgpoplaaspdoCousennidyrand thenTHelterastuiagainhu$he
obtained is tested for phosphine generation by heating 2g of material to
298 crasdkdmar splutichl | & aeognitrajedhameler - gedeecd opressosphiunél Cadlypeul ts
i ndi cated, that after Sgri({n ﬂut es the total. arméfnt of phosphine generated is
as | owrgsiptaiedmThgmisohd dhus ebtapaed gnefilicnad @we ahrivom GarRREW S dp

CaHypo Ln-the.sane conditions. erall, the osphi ne generation is
oo ddtan] OB7 kot Seamadensl. cohrs: Ghan 2 iy iekade SR Brestire
Recryst aldq-zatd ont t {: .CaHypo (418g) is dissolved in water
(3012@5‘}813%@ ﬁoﬁgsrl} Q??&E@gﬂ@%‘lﬁr}é lﬁﬁgq to reflux. The pH of the solution
is adjusted to 9-10 WD 2011/047511PCT/ CN2009/ 074584 using linme and the

m xture refluxed for 2h. After cooling down to roomtenperature the

sol ution ipyiA rned.n_T I i j d; etween 6 and 7
Lsing 50% AMPLED-0-TPRokbhif@benkatl &g ?t}gnl'ig%g resul ting
sol ution 'Isoﬁ@l@i%eékp@ﬁﬁ%ﬂtnggrof @a&q%opg@w er Wt fr&ﬁ"ERQnﬂﬂ@CQP'érét ed.
The solid thus obtained is frltered dut at roomtenperature to afford 307g
of wethgmee@rtbal 98 t gnder Y flow hef argshiucThyneer gﬁ@@bﬂaﬁéé dapgasat éney ghgd0C
for 6h 297g of product is in hand. MPLE 10- Phosphi ne generation
measurbaps A thenc@asentratiofrosf phiospkupens meeisitgdodvEaltype (KON CaltelE fr om
Exanpl e 9) are heated to 298C under a flow of argon. The out gases are
capt utebies.nflhegaeswiagy o Tabde t he cdemdgntndicats that ghosamovmti ef mdessypladeover
time using Caltec tubes. The results (Table 5? clearly indicate that the
anpountgesreTptesk prth CaydypoatEl i wm teald) fomgs fawven whichocerigspondieio @hi ch
correspo to, a 98.6%reduction of the anmpunt of phosphine generate

6% teith esgh At

conpar It cithe @QIBY. ofaBhesBhinerisisiatRed fBPargdriorit
Total JIORRNCNT @5yt ed (M) Cakypo COM

Table 5 — Phosphine generation

Time Total Phosphine generated (mL)
CaHypo COM | CaHypo-HT (Example 10)

0.5h 0.36 0.01

I.5h 2.12 0.04

3.0h 4.24 0.06

2 g sample heated to 298 C with argon flushing at rate 58 mL/mins.

EXAMPLE 11 Phosphine generation measuring PH; in gas — Grinded

sample
CaHypo HT obtained in Example 9 1s found to have a particle size

superior to 100 microns. Some of this product is grinded using wet ball milling

10



CaHypo- HT (Exanple 10) 0.5 h 0.36 0.01 1.5 h 2.12 0.04 3.0 h 4.24 0.06 2 g
sanple heated to 298 Cwith argon flushing at rate 58 niL/ m ns. EXAVPLE
11 Phosphwoeogenesiat i on neasuring PH3 in gas - G i ndedPsamgN2e09/074584 CaHypo
HT obtained in Exanple 9 is found to have a particle size superior to 100
m crons. Sonme of this product is grinded using wet ball mlling W)

2011/ Q4 7RG/ SRR/ H7d Shferior 16250 raidraiki dlife $hat@rialf hiisosbtans is

m crons. The material thus obtained is then tested for phosphine evol ution
by heahengeed fo2PpbGsphies caodwnoantly heatingd P2i tg 208Cofundpasagzomoand
phosphine. The results are summarized in Table 6 and conpared to the

r esul thy ababimeg thetdffGudesdfoe@haosphine. ddheerasattsi aicosismnTdrezadronnkabde
phosphi ne generated is 35 tinmes lower with CaHypo HT whi ch corresponded to
97. 3%k tqaanpatgthdoe dhe orastdtsc obtemsidalwishobiadlypahCONK gor thentampows

LQ?} Omébgg tlhﬁe pgrrrfoiucr{te OSfi %%O%Lh%‘ewggnelgtgg % 5 tailrr}eesr liotwser with
CaHypo HT which corresponded to 97.3% reduction compared to the
commercial product. This experiment shows that adjusting the particle size of
CaHypo HT does not alter its performance.

Table 6 — Phosphine generation

Time Total Phosphine generated (mL)
CaHypo COM | CaHypo-HT (Example 11)

0.5h 0.36 0.02

I.5h 2.12 0.05

3.0h 4.24 0.12

2 g sample heated to 298 C with argon flushing at rate 58 mL/mins.

EXAMPLE 12 — Compounding and injection molding of CaHypo HT

A sample of Example 11 (grinded CaHypo HT) is tested on an extruder
and injection molding machine to verify that it is safe to compound. The
product 1s compounded in polyamide 6,6 containing 30% of glass fibers with a
maximum processing temperature of 260°C. Two formulations have been
tested, 10% of CaHypo HT and 20% of CaHypo HT. In both cases, the
extrusion went well without any issues. During the experiment the phosphine
level 1s detected using Caltec tubes with a detection level of 0.05ppm. When
samples of vent gases are analyzed no phosphine could be detected indicating
that the level of phosphine is inferior to 0.05ppm.

The two formulations are then inject molded to prepare 0.8mm specimens
with a temperature of 270°C. The phosphine is also measured during this

process and found to be inferior to 0.05ppm.

11



Tabl e 6 - Phosphi ne generation Tinme Total Phosphine generated (nL) CaHypo
COM CaHypo-HT (Exanple 11) 0.5 h 0.36 0.02 1.5h 2.12 0.05 3.0 h 4.24 0.12
2 g sanplwohentmaiio 298 C with argon flushing at rate PBTMN2009054584

CLAIMS

1. A process for stabilizing a hypophosphite salt, comprising the steps of:

step a) washing the hypophosphite salt at least one time under a controlled
value of pH comprised between 4 and 11, preferably between 5 and 8, said
hypophosphite salt in an aqueous solution and/or in a solid state, and

step b) drying said hypophosphite salt under reduced pressure to remove the

volatiles.

2. The process according to claim 1, wherein step a) is performed 2 or 3 times.

3. The process according to claim lor 2, further comprising after step a), the
step of:
al) washing at least one time said hypophosphite salt with an organic solvent

miscible with water.

4. The process according to any of claims 1 to 3, wherein the organic solvent
of step a) is selected from the group comprising acetone, methanol,

1sopropanol, tetrahydrofurane, and acetonitrile.

5. The process according to any of claims 1 to 4, wherein the starting
hypophosphite salt of step a) is in the form of an aqueous solution, charged in
a reactor and mixed with a mineral or an organic acid to obtain a slurry whose

pH is set at a value of between 4 and 6.5, preferably 5 and 6.

6. The process according to claim 5, wherein the acid 1s selected from the
group comprising hypophosphorous acid, citric acid, maleic acid, acetic acid,

chlorhydric acid and sulphuric acid.

7. The process according to claim 5, wherein the acid is hypophosphorous

12



EXAMPLE 12 - Conpoundi ng and injection nolding of CaHypo HT A sanpl e
of Exanple 11 (grinded CaHypo HT) is tested on an extruder and injection
nol di ng meiolonie4raaiverify that it is safe to conpound. POE/qN20@ICH5SH S
conpounded i n pol yam de 6,6 containing 30% of glass fibers with a maxi num
processing tenperature of 260 C. Two fornul ati ons have been tested, 10% of
CaHypacdl. and 20% of CaHypo HT. In both cases, the extrusion went well

wi t hout any issues. During the experinent the phosphine |evel is detected
using Caltec tubes with a detection |evel of 0.05ppm When sanples of vent

gases are_ anal yzed no phqgsphi ne coul d. be detected |ndicati.ng that the |evel
of phdspHilge PIECEsY Ao di olosgpmol clatmg {wip 1hr iibekaiBnihar Harag

B R TRV
0. 05ppMea %ﬁa%%égéjvﬁ?ﬁjﬁl ?Pﬁ]&%ﬁ’%‘l‘fg%ﬁ F{gse fo d%tBif'tpﬁpsﬁﬁr hose

stabil1zing a hypophosphite sa conprisfng t steps of: step”a) washing

the hyonbeephi hevadlaktofdbetviast 7o anti e piederabkdly ®@ahdald.ed val ue of pH
conprised between 4 and 11, preferably between 5 and 8, said hypophosphite

salt in an aqueous solution and/or in a solid state, and step b) drying
sai d hypophosphite salt under reduced pressure tqo renpve the volatiles. 2.
The prbockbe prssdiageardieg dontaimwier wihgraime phe)base peselaated fzosr the
times. 3. The process accordi t.g claim1 or, 2, further. co i sing after
St op rouprbapERTEE Sodfy kb der podR b iR cal b BRI Sk
wth : I.C 150],V. 1 SCl i o4 cess according to
any o?ﬂ%eéﬁﬁgbﬁdébhgﬁﬁ§ﬁg¢@5%Q#ﬁéx%gg%%géaégp%gﬁ§?§¥ﬂgﬁep a) is selected
fromthe group conprising acetone, nethanol, isopropanol, tetrahydrofurane,

and acetonitrile. 5. The process according to any of clains 1 to 4, wherein
the stldr.tTheg prypephaspbidmestd iclafm X ewhayeinstlic babe 1t aralcnfmany dprados
solution, charged in a reactor and mxed with a m neral or an organic acid
t o obtaidioncelannyowidse pH is set at a val ue of between 4 and 6.5,
preferably 5 and 6. 6. The process according to claimb5, wherein the acid
is selected fromthe group conprising hypophosphorous acid, citric acid,

or ocedd apie PR alding do "B e TR oM RUR o RsCincns e
2011/ QAARHSSPHAL L X64n8¢ R6h!: the reaction of calcium oxide, water and
hypophosphorous acid.

12. The process according to any of the preceding claims, wherein the

hypophosphite salt is of the formula (1):

(1)
whereinnis 1, 2 or 3, and
M is a metal selected from the group consisting alkali metal, alkaline earth

metal, aluminium, titanium and zinc.

13. The process according to claim 12, wherein M is calcium or aluminium.
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8. The process according to any of clains 1 to 4, wherein the starting
hypophosphite salt of step a) is in the formof an aqueous sol ution,
char ged iwoaorigaeiior and nmixed with a mneral or an orgaorcCN2e®@743840bt ai n
a slurry whose pHis set at a value of between 7.5 and 11, preferably 8 and
10. 9. The process according to claim8, wherein the base is selected from
t he gricuplleeflmsirothreladi pol hydraodeosatdmedimpribingd @xpademeradied O to
hydr oxi de, cal ci um oxi de, nmagnesi um oxi de and magnesi um hydr oxi de. 10. The
proces¥) awetghti pgreontcibasedo onttbeeitotal hwehghe ok thel coumpositioaxiafe thad/ or
calciymoxide. .11. The pr.ocess according to any. of. the preceding clains,
wher eilly RORNGSPANES $Rft s Elﬂ@?plmhe@apﬁ soRedetingeh ihany @iciabR blo ddi of um
oxi de, water and hypophosphorous acid. 12. The process according to any of
the preceding clains, wherein the hypophosphite salt is of the fornmula (1):
[ on ) ' ] 3 A i I from
1320 Mihd ré@@%{f{gw&%@%ﬂlfzoﬁ?ﬁéﬁlﬁon Q&Mdlﬁ%atongfa%‘u 4l &¢hedih

the group consi sting aline earth tal, alumnium

titanithe gaslyséc. id3a THrRrpiosRsEcacssledidl) sl a%@lﬁﬁleﬂ/ﬁ@ﬁ@l rethets
calciumor alum nium WD 2011/ 047511PCT1CN20091074584 "14. "The fl ane

r et ar gerlyaputdgsepobmspasi podycadomates agdadlpotdy merpaydnéx hlamals30 wei ght
percent based on the total weight of the conposition of the hypophosphite
salt stabilized by the process as defined in any of claiml to 11. 15. The
flame retardant polynmer conposition according to claim 14, wherein the
polymer is a thernoplastic selected from pol yphenyl ene ethers, polyam des,
pol yesters, polycarbonates and bl ends or pol yner bl ends.
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