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BANG PHUGNG PHAP KET TUA HOA HOC
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SUMMARY

Hydroxyapatite (HA) powder was svathesized by simple precipitation method using H;PO,
and Ca(OH ), ar the different temperatures. The obtained HA samples were examined using
methods of XRD, SEM, FTIR and TGA, The investigations indicated that precipitating at ambient
temperature can cregte the single phase HA powder with the particle size under 100 nm.

1- MO DAU

Hydroxyapatit Ca, (PO.),(OH), 1a mot loai
gdém sinh hoc, ¢é nhicu dng dung trong v sinh
hoc do cac dac tinh quy gid cua ching: ¢d hoat
tinh va do tuong thich sinh hoc cao véi cic t&
bao va cic mo, khong bi co thé dao thai, t6n tai
¢ nhiéu trang thai wWp hop,... [1 - 3].

Hydroxyapaut (HA) la khoiang chat chinh
trong khung xuong ngudi vi dong var, § cac
dang x0p va dang min (kich thude 20 - 100 nmj).
Do vay, HA duoc ding dé cung cap canxi va
photphat ngan ngita ching lodng xuong ¢ ngudi.
Mot 16p HA min, mong pho trén xuong nhan Luo
¢6 tac dung tang cudng kha nang lién kél véi mo
va xuomng tr nhién hoac tao thanh 16p men rang
mdi clng chac, hoan toén gidng men rang w
nhién [4]. Méi day, nguoi ta con phdt hien HA
dang x0p ¢ kha nang van chuyén va phin tan
msulin trong rudt [5, 6].

Trén thé gidl, viéc nghién ciu ché tao HA
bang cac phuong phip khdc nhau vd khao sdt
cdc diic tinh cua chdng dang rét phart trién [1, 2.
Trong nudc, cic hop chat vo co ¢6 kha nang ting
dung lam vét li¢u sinh hoc néi chung va HA néi
rieng con chua duge chu ¥ nhiéu. Bai bdo nay
trinh bay qud trinh 16ng hop HA bing con
duodng két 10a don gian, W cdc hda chit co ban

Ca(OH),, H,PO, vikhao st san pham thu dugc
bang ciac phuong phap: nhiu xa tia X (XRD),
hién vi dién wr quét (SEM), hdp thu héng ngoai
(FTIR) va phan ich sy thay déi khéi lugng theo
nhi¢t do (TGA). Cdc dac trung da xédc dinh cling
dugce so sanh vai s6 liéu cita mdu HA chudn cua
Vién tiéu chudn vh cong nghé quéc gia MY
(NIST) {7, 8].

Tl - THUC NGHIEM

Chuan bi mau: Bot HA dugc diéu ché bing
phuong phdp két tha héa hoc tr dung dich
H.PO, va huyén phit Ca(OH), trong nudc. Cac
hda chat s&r dung déu 14 loai tinh khiét phan tich
cta Trung Quoc.

Ca(OH), va H,PO, duoc chuin bi trong nudc
cdl v6i néng d¢ 0,05M va 0,03 M tuong dng.
{.ugng dung dich su dung tng vdi u le Ca/P =
1,70,

DBung dich H,PO, dugc nho tir tir timg giot
vao coc dung huyén phit Ca(OH), trén mady
khudy wr. Két thic qud trinh thém H,PO,, tiép
tuc khudy hén hop trong khoang 2h tai nhiét do
dd dinh. Sau d6, gan bét phan dung dich trong,
thém nudce cat vae khudy tiép khoang 2h nita dé
loai Ca(OH}, du. K¢t tha tao thanh sau phin tng
dugc loc, rita nhiéu 1dn bang nudc cat, cudi ciing
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rita bang dung dich H.PO, 0,001 M dén pHl
trung tinh va say kho & 75 - 8U0°C.

Qua trinh 10ng hop dugc thue hién tai ba
nhiét do: 30°C, 60"C va 90°C.

Mot phan mau sau dé duge nung dén 600
va 1100°C.

'Thanh phan pha dugc xdc dinh bang phuong
phap nhiéu xa tia X (XRD). trén mdy Siemens
DS000 (CHLB bPic).

Hinh dang v kich thudc hat duge xic dinh
lir anh hién vi dién 0 quét (SEM) trén thict by
Hitachi $4800 (Nhat Ban), Déng thoi, kich
thudc bén trong cta hat cling duoe tinh tir gian
do XRD.

Khao sat tinh chat nhiét bang phuong phip
TGA wong mdi trudng khi N,, thiét by phan tich
Shimadzu TGA-50H (Nhat Ban).

Mau cing dugce dac trung bang phuong phép
pho hong ngoat (ITIR), trén may IMPACT 410-
Nicolet (CHILB Exic).

11 - KET QUA VA THAO LUAN

1. Tong hop HA

Bang phuong phap diéu ¢hé da chon, qud
trink dién ra theo phan dng (9}
10Ca(OH), + 611.PO, =
Cag o PO OLD, + 18 H,0 (1)
Trong qua inh dicu ché, yCu 16 pH déng
var ir0 quan trong. ¢ pl{ 9 - 10 duge diéu
chinh bang cdch thém tr ta H,.PO, vao Ca(OH),.
HPO, 1a mot axit ¢ dé manh wung binh, phin
ly thanh 3 giai doan [9}):
H.PO, < H,PO, + 11
1L,PO, <> HPO,” + H' pKa, =72 (3)
HPO,! < PO, + 1T pKa, =123 (4
Nhu vay, néu théem H PO, vdi 16¢ do cao,
pH cOa dung dich sé giam dot ngdt, dan dén sy
phan ty axit khong hoin oan, o ra cac won
HPO," va H.PO,. Diéu do ¢ thé dan dén viée
lan mot phin két tia chita cdc ion nay (chang
han Ca,, (HPO (PO, (OH), ) trong thanh
phan HA 1ong hop duoc.

pKa, =22 (2)

T1 1¢ Ca/P ban didu duoc lay du (1,70) so véi
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thanh phdn i luong trong cong thic cua HA
(1,67) ciing 1a d¢ dam bao moi rudng pil 9 - 10
cho qué trinh phan iing.

2. Thanh phan pha

Trén gian dé XRD, vach nhiéu xa cudng do
100% cia Ca(OIl), & virf 26 = 34" (JCPDS #4-
0733), wiung véi vach cuong do 24% cua 1A
(26 = 34.05", JCPDS #24-0033). Do viy, dé ¢6
thé khang dinh trong sin pham HA tao thanh ¢6
con tén tai chat dau Ca(OH), hay khong, trudc
khi do XRD, mau duoc nung dén 600°C. Hén
nhiét do nay, Ca(Ql), chuyén thainh CaO theo
phan tng [9]:

Ca(OH), —2 5 Ca0 + 1,0 (35)

Cac vach nhi¢u xa manh caa CaO (JCPDS
#37-1497) déu & vi ui tich biet so voi HA.

Gian d6 XRD cua mau HA 16ng hop ¢ 30°C
(mau ngay sau 10ng hgp via miu nung) duge dua
ra trén hinh 1. Cic mdu tong hop O cic nhiét do
khdc ciing cho k&t qua XRD wong tu. Trén gian
do XRD cia 1dt ca céc méiu nung dén 600°C chi
xudt hién cac vach nhiéu xa dic trung cho HA,
khong thay su ¢o mat cua cac chat dau hay tap
chdt ching han nhu cic muoi canxi photphat
khdc. C6 thé noi rang, A don pha da duge tao
thanh.

So vG1 gian do XRD cua mau HA khong
nung, wén gian dé cua cac mau HA nung dén
6007 v 1100°C, ¢ac vach nhidu xa trd nén hep
hon, mot sé vach (20 = 32,19, 32,87, 34,05"....)
thé hién 16 hon vGi cudng do tyong duong trong,
gian d6 cua mau chuan. Piéu nay cho thday do
linh thé cua mau ngay sau 10ng hop chua cao va
qud trinh tinh thé héa Gép tue xay ra khi nung
mau dén nhiél do cao.

So v6i mau chufin NIST, dac trung XRD cia
méu téng hop 14 hoan loan wrung khdp.

3. Anh huong cua nhiét do phan éng dén
hinh dang va Kich thudc hat

Anh SEM clia mdu HA 10ng hop & cic nhiét
do khac nhau duge chi ra wrén hinh 2.

Miu 16ng hop ¢ 90°C: hat kha dong déu v

dang hinh wry, dai khoang 200 - 300 nm, dudng
kinh dudi 50 nm.



Méu 10ng hop 0 60"C: so v6i mau ong hop
0 90°C, kich thude hat noi chung giam., cic hat
co ngan hon, nhiéu hat ¢6 chiéu dai duoi 100
nm, dudng kinh trung binh khoang 30 - 40 nm.

Mau tong hop & 30°C: kich thude hat giam
ddng ké, hat tr6 nén can déi hon. chiéu dai con
khoang 50 nm, dutng kinh khoang 20 nm.

Nhu viy, khi tong hop & nhi¢t do thap, xung
quanh nhi¢t doé phong ¢6 thé thu duoe bot HA
kha min v kich thude trung binh dudi 50 nm.

o vél mau dugce 1ao ra ¢ 30°C, kich thude
hat bén trong (hiéu theo nghia la cdc domen tinh

thé, méi hat théng thudng bao gém nhiéu
domen tinh thé nho) ciing duge xdc dinh tir gian
dé nhiéu xa tia X. Bang phuong phip Warren-
Averbach [10], wr do rong vach nhiéu xa 20 =
2588", ang vai phan xa (002), gia tri kich thude
hat theo khdi niém trén duge xac dinh nam trong
khoang 11-13 nm. Gia tri nay nhu vay ciing phi
hop v6i kich thue hat x4c dinh bang phuong
phép SEM.

Mau HA chuan ciing ¢6 dang hinh tru, daj
Khoang 100 - 300 nm va dudng kinh 50 - 150
nm.
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Hinh 12 Gian dé XRD midu HA khong nung (ay, nung ¢ 600°C (b) va nung & 1100°C (c)

&, i

{inh 2: Anh SEM cla cic mau HA dugce 1ong hop & (a) 90°C. (b) 60"C va (¢) 30°C

4. Dac trung niom phan tir bang phé hong
ngoai

Pho héng ngoai clia mau HA (hinh 3) thé
hién cdc van hap thu dac trung cho nhém PO," (&
vung 1030 - 1100, 960, 560 - 600, 470 cm™),
nhom OH (630. 3570 cm™') caa HA vi mot van
hap thu cua H,O wrdo 0 vimng 3430 v 1630 em™.
Ngoai ri, urén phd con xuat hien van hilp thu dac
truny cho nhom CO G 1410 - 1470 em' va o
khoang 870 em™. Pifu nay ching 1o rong qua
winh €ong hop, CaiOl), da bt cacbonal héa mot
phan. tao thinik nhom CQ 7. thay th¢ cho nhom
PO," hoac nhom OH  trong thanh phan cla HA

(khéi luong nhém CO;" chiém khoiang 0.032%
khai lugng toan bo mau HA tiéu chuan [7]).

Phé IR cua mau t6ng hop vé co ban ciing
phit hop v6i pho coa mau chuan NIST.

5. Pac trung nhiét cva cac man HA

Gian dé TGA tuong tu nhau d&i v6i tdl ca
cdc mau HA {mét mau dai dien duge thé hién
trén hinh 4). Su thay doi khoi lugng thé hien rat
1o qua hal giai doan, tr nhiét do phong dén
khoang 400°C va trén 700" dén 1000°C. Giai
doan giam khai lugng thd nhat ¢é thé xem la
ng vOi su mat nude v do (nude dm) va mot
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phén cilia nude hap thy trong tinh thé. Giai doan
thit hai 12 su ti€p tuc mat nuéce két unh va co th¢
lién quan dén qua erh decacbonat hoa, phan
huy phdn nhom CO;% ¢6 mat wong miu. €O thé
cho ring, sau 600°C qua trinh mat nudc van tiép

tuc vi pho IR cta mau HA nung dén 600°C van
thé hién mot vdn hap thu rong coa nudc &
khoang 3430 cm'’, wong Khi do vin pho nay
khong cdn xuat hlen wén pho IR cua miu nung
dén 1100°C.
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Hinh 3: Phé IR cia miu HA khong nung (a), nung 6 600°C (b) va nung ¢ 1100°C (¢)

Ciing trén phd IR ctia miu nung dén | 100“C
(hinh 3c¢), van hap thu dac trung cho nhom co?
da bién mat. Diéu nay kél hop véi su xudt hién
cha CaO wén gian dé XRD cha chinh mau HA
nay (cac vach dac trung voi 28 = 37,35, 53.85%)
da chimg minh cho su decacbonat héa mau nhu
da thé hien rén duong TGA.
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Vi tren gian dé XRD cua miu HA nung dén
1100°C (hinh 1c), ¢hi ¢6 mat pha HA va pha
CaO, khong ¢6 tricanxi photphat Ca(PO,),, nén
¢6 thé cho rang, phan CaO tao thanh chi lién
quan dén sy decacbonat héa nhém CO.* ¢6 mat
trong mau, chd khong lién quan dén sy phan
huy HA tao thanh CaO va Ca,(PO,), [11]. Thém
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nita, trén gian dé TGA, phidn giam Khoi luong
trong khoang 700°C dén 1000°C, vira do mal
nuéc vira lién quan dén qud trinh phan huy nay,
¢hi chiém khoang 1,4% t6ng khéi luong mau.
Nhu vy, ¢6 thé xem méu HA 1ong hop bén dén
nhiét do di nung 1a 1100°C.

v - KET LUAN

Bing phuong phdp két tha don gian
Ca(Oll), va H,PO, di ng hop dugc
hydroxyapdult: Ca, (PO, (OI1), don pha, tuong
doi min v6i kich thudc hat dui 100 nm va bén
nhiét dén 1100"C. Cac kél qua nghién ciu da
khang dinh nhi¢t do va do pll trong qua trinh
tdng hop la nhitng thong s6 quan trong, ¢o anh
hudng quyétl dinh dén chat luong va kich thudc
hat HA.

Céc dic trung cua mdu HA 16ng hop vé co
ban 14 phi hop véi mau chuan NIST.

Cic phuong phap héa hoc 16ng hop HA tir
cdc chét ban diu khdc nhau dang duoc tién hanh
nghién ciu.

Cdc tae gia cdm on Gido su Ddng Vi Minh
(Chitong trindt nghién ciu co ban 2005-2006) va
Vién Hoa hoc (Dé 1ai co so chon loc 2005) dd
NG g kink phi thue hign cong trinh nay.
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