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Toém tat: Canxi cacbonat hinh kim duoc tong hop bang phuong phép két tua trong
truong cao v4i chat phu gia HsPO,. Cac anh hudng cua nong do chat phu gia, nhiét
d6 phan tng, tc d6 quay cia RPB 1én hinh théi va kich thuéc ciia san phim CaCO3
da duoc khao sat. Két qua cho théy ra‘“mg khi thém chét phu gia H3PO,, nhiét do
phan tmg cao, tc d6 luu lugng khi CO, thdp va muc d6 trong lyc phu hop thi san
pham CaCO; thu dugc ¢ dang hinh kim. H3POy tac dung véi Ca(OH); tao thanh
hydroxyapatite (HPA), HPA ¢ dang hinh kim 1la tac nhan dinh hudng cho sy phat
trién tinh thé ciia CaCOs dugc tao ra sau day. Thoi gian phan tng trong RPB nhanh
hon khoang 3 14n so véi cac phuong phap truyén thong khéc.

l. Giéi thi¢u

Nhu chiing ta di biét, CaCO3 1a mot chat don khong thé thiéu trong nganh cong nghiép
gidy va nhya, nhat 13 trong viéc san xuat cac loai gidy than thién v6i méi truong. Tuy nhién,
c6 hai van dé 16n khi dung CaCOj; lam chat don trong gidy. Pau tién, cac hat chat don khi
dugc dua vao xo gidy lo lung trong nudce, cac hat chat don khong dé duoc gitr lai ¢ cac xo
gidy, boi vi chiing qua nhé dé c6 thé bi bat giir bang co hoc thong thudng, hon nita, ca hat
chat don va xo gidy déu tich dién 4m, nén ching day nhau. Th{r hai, cac hat chat don c6 thé
gay can tro lién két xo-xo, do d6 d6 bén kéo cua gidy don kém hon. Mot vai nghién ciru trong
nhing nim trd lai ddy dé ting dic tinh ciia chat don CaCO3 nhu: Gill (1991) bién tinh bé mit
ctia PCC két tha dé tang lién két xo-xo0. Subramanian (2005) tong hgp composite ctia PCC va
x0 gidy bang viéc dong két tia CaCOs trén xo gidy, thu dugc gidy chat lugng t6t hon...

Gan day, cac nha khoa hoc di téng hop duoc mot dang thu hinh khéc ctia CaCO3 d6 1a
dang hinh kim (aragonite), v6i ti 16 chiéu dai/duong kinh 16n, gdm céc don tinh thé hinh kim.
Mot s6 bao céo di chi ra rang sir dung CaCO3 & dang hinh kim lam chat don cho gidy c6 thé

giai quyéet dugce cac van dé ¢ trén, cling nhu c6 tinh chat tot hon voi d¢ sang, o mo, do bén ...

Trong bai bao nay chung toi gidi thiéu mot phuong phap méi “phuong phap két tua
trong trudng cao” dé tong hop CaCOs hinh kim str dung chat phu gia 1a HsPO,.
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II. Phuong phép két tia trong trudng cao

Phuong phap két tua trong truong cao 1a phuong phap ma phan ung két tua xay ra

trong moi truong trong luc cao [6].

Néu ta goi t, 1a thoi gian tur lac tao duogc cac mam tinh thé déng déu dAu tién cho toi
lac tdc d tao mam 6n dinh thi theo Dirksen va Ring [2] t, duogc tinh theo cong thirc (1.1):

Trong do: d 1a duong kinh cua phan ti, n lasb luong ion trong mot mam tinh thé, D
13 hé s6 khuéch tan, S 1a ti 1& gitta ndong do qua bio hoa chia cho ndong do bio hoa cua dung

dich. Trong dung dich nudc t, cd gié tri nhd hon Ims.
t, = 6d°n’/(DInS) (1.1)

Tir [2, 3, 4] thi micromixing (khudy tron quy mé phan tir) va macromixing (khudy tron
vi md) c6 anh hudng rit 16n dén do phan b kich thudc hat trong phan ung giita BaCl, va
Na;SO,. Trong khudy tron vi mé thi macromixing c6 thé tao ra dugc sy phan b nong do
dong déu cta cac chat phan Gmg con v6i quy mo phan tir thi ¢ phan bd nong d6 dong déu
trong thiét bi chi co thé dat dugc bai micromixing, ca micromixing va macromixing xdy ra
ddng thoi trong thung phan tng. Micromixing 13 nhan t6 quyét dinh mirc do qua bio hoa cua

chat tan va sy phan bd ndng d6 dong déu trong ving phan tmg cta thiét bj & quy mo phén ti.

Ttr nhitng quan diém cua k¥ thuat phan tng hoa hoc trén thi téc d6 phan tng va toc do
tao mam cua phan tng hoa hoc chi bi anh hudng bdi ndi dong hoc ma khong bi anh hudng
boi micromixing trong viing ty, < to. Khi ty, > t, thi tc do phan tng va toc do tao mam sé& chiu
anh huong ctiia micromixing. O dy ty 1a thoi gian dic trung ciia micromixing tir luc bat dau

khuéy tron cho tdi1 lac trang thai khuéy tron la cuc dai & mac do phan tur.

Do tdc do tao mam trong ving phan tng cua thiét bi rat khong dong déu. Vi vay,
chung ta nén tao ra dugc su khuéy tron micromixing manh liét dé dat duoc tm < tn. Trong
viing ty, < t, thi tdc do tao mam tai cac diém khac nhau trong thiét bi gan nhu bang nhau va do

d6 kich thudc ciia san pham dong déu hon hay d6 phan bé kich thude hat 1a hep hon.
Thoi gian ty duoc tinh theo phuong trinh (1.2) [2]: tm = Km(o/ [3)1/2 (1.2)

Trong do: Ky, 1a hé’mg $6 ¢6 gia tri 16, B 1a tdc do tiéu hao nang lugng, o 1a do nhot
dong hoc, Vi du trong thiét bi phan tmg thong thuong ddi voi dung dich nuée thi p = 0,1-10
w/kg, a = 10° m?s™ trong truong hop nay thi ty = 5-50 ms 16n hon rat nhiéu 1an t, = 1ms didu
nay no6i 1én rang sy phan b kich thude hat khé kiém soat. Micromixing it anh hudng toi toc
d6 phat trién tinh thé chi c6 macromixing c6 anh hudng 16n t&i tbe do phat trién tinh thé vi
vay tinh thé s& dong déu néu chung ta tao duoc mdt moi trudong macromixing t6t trong ving
phat trién tinh thé.

Trong RPB toc d6 chuyén khoi va toc do micromixing 16n hon nhiéu so véi cac thiet

bi thong thuong do d6 sé tao ra duoc mot ndng do qua bdo hoa cao cia san pham trong phan



g két tua, bd quay RPB la sy két hop giita khudy tron dong va khudy tron tinh. Gia tri ty

trong RPB khoang 10-100 ps nho hon rat nhiéu gia trj t, = 1 ms diéu nay théa man yéu cau tp,
<ty do d6 do phan b kich thudc hat va hinh thai hoc cta hat c6 thé diéu khién duoc.

III. Thyc Nghiém

Hinh 1: So d6 phéan tng diéu ché nano-
CaCOj3 bang phuong phép két tia trong
trudng cao.

1. Thing khudy, 2. Bom, 3. van, 4. Luu

hrong ké,
5. Phan bé chat Iong, 6. RPB, 7. Chat Iong
1a, 8. Vvan,
9. Luu lrong ké, 10. Khi vao.

Trong so d6 hinh 1, Trudc khi cacbonat
hoéa mot lugng chat phy gia thich hop va sita
voi duoc cho vao thung khudy (1), sau d6 dung
dich stra voi nay dugc gia nhiét to1 nhi¢t do da
dat trudc va duoc bom luu lugng (2) bom vao
bd quay RPB (6) qua hé thdng phan bd chat
long (5), khi CO; di tir binh khi qua van (8) vao
RPB qua dudng dan khi (10), tai diy phan ung
xdy ra ¢ vung bén cua RPB. Dong khi va long
di ngugc chiéu nhau. Chat l1éng ra khéi RPB
theo hudng xuyén tam, dudi tdc dung cia luc ly
tam, chit 1ong s& tao thanh nhitng mang mong
trén bé mat canh cta RPB, do d6 dién tich tiép
xUc khi-long 1a rat 16n nén phan mg xay ra
nhanh hon. Sau khi chéat long ra khoi RPB
chiung tip trung ¢ dau ra (7) va chay trd lai
thung khudy (1). Qua trinh tuan hoan lién tuc
cho dén khi toan bo Ca(OH); chuyén thanh
CaCO;s thi két thiic phan tmg.

a. Hoa chit: khi CO, mua tai cong ty TNHH TM khi cong nghiép, da voi str dung 1am nguyén

liéu dau 1a da vo1 Yén Bai va cac hoa chat phan tich khac...

b. Céc thong sb cua hé thiét bi két tiia trong trudng cao: Ving phan (mg ciia RPB c6 thé tich:

240 cm®, viing tao mim va phat trién tinh thé co thé tich: 20 lit, dong co téc do 2850 v/p, van

tbc quay cua RPB c6 thé thay d6i tir 300 - 3000 v/p, cong suat lam viéc cua thiét bi: 6 kg san

pham/h.



IV. Két qua

Bang 1: Anh hwéng cia ndng d6 chét phy gia 1én
kich thuéc cia san phin canxi cachonat

Mau 1 2 3 4
HPOJgN | 0 | 35 | 7.0 | 105
buongkinh | 63 | 555 | 035 | 033
(um)

S4800-NIHE 10.0KV ©.0fim 20 0 SE (M,

Tylédr 2-3 3-4 8-12 5-7

Béng 2: Anh huéng thoi gian thém chét phy gia 1én
kich thudce ciia sdn phan canxi cacbonat

Mau 5 6 3
Thori gian | S2U KNt | SaUKhi oo
cachonat | cacbonat
cho . . cachonat ; .
H.PO héa 5 héa 10 héa $4800-NIHE 10.0KY A0) 31413 o ., o e S
3Fls . . T =
: pht pht Hinh 2: Anh SEM ciia CaCOs thé hlen énh huong cla
Duong 0,35 0,30 0,35 ndng d¢ chét phu gia 1én hinh thai cla sén phim canxi
k'f‘hA(“m) cacbonat. Nong @6 chat phy gia HsPO,:
Ty 1¢ (d/r) 5-7 2-3 8-12 (D og/, (2)3,54l, (3) 7,0 gll, (4) 10,5 g/l.

Bang 3: Anh huédng ciia thoi gian phén tng 1én
kich thuéc ciia san phén canxi cacbonat

Mau | 3 | 7 | 8 | 9 | 10| 11

Thoi gian
phanung | 80 | 20 | 40 | 60 | 100 | 120
(phat)

Duc‘mgkinh 0,35]0,30|0,32|0,35| 0,50 | 0,54
(um)

Ty 1& (d/r) | 8-12 | 2-3 | 45 | 6-10 | 8-15 | 8-16

VNU-HN-SIEMENS D5005- Mau CaCO3 - ML

Lin (Cps)

S4800-NIHE 10.0kY 8.4mm x20.0K SE(M,LA0) 31112012 0845 ' 2.0
)

£ )
w ki
0 T ‘

Hinh 4: Anh SEM ciia CaCOj thé hién 4nh hirdng ctia
thoi gian thém chét phuy gia 1én hinh théi ciia sén phdm

T T e e et canxi cacbonat. Thdi gian thém chét phu gia: (3) true
i o e e s s e khi cachonat hda, (5) sau khi cachonat hda 5 phiit, (6)
847178 (C) - Caite - CaC03 - ¥: 8160 - 6 x by: 106D - WL 154086

sau khi cacbonat héa 10 phut.
Hinh 3: Phd nhiéu xa tia X ctia CaCO; (miu 1)



Bing 4: Anh huéng cua nhiét 46 1én
kich thudce ciia sdn phan canxi cacbonat

Mau 15 16 3 17

Nhiét 6
©C) 30 60 80 90
buong 0,09- 0,2- 0.35 0,35-
kinh (um) 0,1 0,3 ' 0,40

Tyledr | 1-15 | 46 | 812 | 814 | e

Bang 5: Anh huéng ciia ‘Eéc do quay RPB 1én
kich thudce ciia sdn phan canxi cacbonat

Mau 18 19 3 20 21

Tbc do
quay 300 600 900 | 1200 | 1500
(V/p)

Lin (Cps)

Puong S ¥
kinh 0,52 0,45 0,35 0,32 0,30 S4800-NIHE 10.0KV.8.4mm x20.0k SE(M,LAB) 8112012 0o 078l S4800-NTHENBL0KVE e X10. 0k S
(m) Hinh 5: Anh SEM ctia CaCOj; thé hi¢n anh huéng cia
Ti’ le 3-7 4-7 8-12 10-15 7-12 nhiét dé Caf?bonat hoéa léAn hinh théi‘vé k{ch}hud(? cla san
dir gham canxi cacbonat. Nong 9 huyén phu sira vo6i: (15) 30
C, (16) 60 °C, (3) 80 °C, (17) 90 °C.
- VNU-HIN-SIEVENS D5005- Mau CaCO3 - M7

2-Theta - Scale
HB i 0ucVien A a3 - Type: 21T ke S 10000 Exct TOOD* - Ses Q.0 Steptme: 105 -Temp.: 25.0°C (R - A Cu- Gt (1212 024350
8047:1783() - Cate - Ca003- Y: 5.6 - dxby: 1000- WL 15486

Hinh 6: Phd nhiu xa tia X ciia CaCO3 (30° C)

VNU-HN-SIEVENS D5005- Mau CaC03 - MI5

Hinh 8: Anh SEM ciia CaCOs thé hign 4nh hudng clia
tbc 40 quay RPB 1én hinh thai va kich thuéc cia sin
phim canxi cacbonat. Téc d§ quay: (18) 300 rpm, (19)
Hinh 7: Phé nhidu xa tia X ciia CaCO; (80° C) 600 rpm, (3) 900 rpm, (20) 1200 rpm, (22), 1500 rpm,
(21), anh TEM, 1500 rpm.

1147 ) - g - Ca00: 00- W 15486
(o062 () - Hitarybgatte, sy - CAHPOAOH) - V: 553%- by LOOD - Wl: 15465



V.KET LUAN

Qua vi€c nghién ctru cdc yéu td cong ngh¢ anh huong toi chat luong san pham trong
qua trinh tong hop canxi cacbonat hinh kim bang phuong phap két tia trong trudng cao,
chung t6i dd dua ra duoc diéu kién thich hop trong qua trinh diéu ché CaCOs hinh kim.

- Nong d6 dung dich Ca(OH), : 70g/l
- Nhiét d6 phan tmg : 80°C

- Téc d6 quay ciia RPB 1200v/p twong duong v6i mirc d6 trong luc trong ving phan
g 1a 1872m/s%.

- Nong d6 chat phu gia HsPO, : 79/l
- Thoi gian phan tng 1 mé la 80 phat
- Thém phu gia vao trudc khi qua trinh cacbonat hoa bt dau

San pham canxi cacbonat thu dugc c6 dudng kinh 0,32um va ty 18 chiéu d/r = 10-15 lan.
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SYNTHESIS OF NEEDLELIKE CaCOg3
UNDER HIGH-GRAVITY ENVIRONMENT

Abstract: Needlelike CaCO; particles consisting of aragonite and calcite phase content
were synthesized by carbonation in high-gravity environment generated by a rotating
packed bed (RPB) reactor with H3PO4 as additive. The influence of the concentration of
additive, CO, flow rate, reaction temperature and rotating speed of RPB on the formation
of CaCQO; particles was discussed. The results showed that the addition of H3PO,, high
reaction temperature, low CO, flow rate and appropriate rotating speed of RPB favored
the formation of needlelike CaCO; particles. It was concluded that HsPO, reacted with
Ca(OH), to form hydroxyapatite (HAP), which served as crystal nucleus leading to the
formation of needlelike-type CaCOs. The total carbonation time in RPB was about 1/3 of
that reported by other traditional methods



