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Abstract

Using the Nano 317 laser particle size analyzer to study the particle size of nanometer Gd03:Er3+,
respectively investigates the dispersion medium, Nano Gd;03:Er3+ solution concentration, kind
and amount of dispersants, ultrasonic oscillation and static time and so on processing conditions
on measurement of particle size. The results showed that the distilled water as dispersion me-
dium, nano Gd:03:Er3+ concentration is 0.1 g/l, 1 g/l sodium hexametaphosphate as dispersant,
ultrasonic time greater than 30 min, laser particle size analyzer to determine value achieve stabil-
ity, particle size measurement and scanning electron microscopy (sem) results.
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AAELEADI. AR R R UL BRI S AR R e bl TERBH AR, A4
T~ ROCHEL B IR AR AN AR [1] [2] [3] [4155 U8 EAT T R AN T AT o SR ELREAR K/ a
HITZMERe il FvERe BA EZ R . goRGOR B REE AL AL A, 0K [ i AE ELAE T 0582, 5T
FE . I, — A SR AR A3 00 B AR e e o H: LSk A% K /N [5]

H AR AR /NI e = B T WAL UUREE . BOBRLEEVE[6]. AR ARYE SIS L
S 50N B KR A ACER O R BEAY, DR B A AT B, AR M8 P A A v el B AR
B AR AR FE N R B2 AR o WO R RE LI S Ry AR AR, SR INRE i E S O B R
B157, TCRIRMPTREI G E[T] [8]. — M A N R B E G AT I S i SR 30T ] S AR A8 e
TR, AR B AR TV A5 [ 5 (0 R K B0 5 4 43 T, EL AT B 40 S5O T [R) B2 SR A, R P e HE
ST Z I 5, 5 D) R T B B B R TV I B B SR AR o BT AR I — R R FRE B B A L B
T 6] O ARL EE 3 BT ASGIIDASE B2 (14 D B 5 AR AE TR A UKL AE PR A I v 1) 43 BRI AR, R B 2 T 6 A0
FEAE I A BN 0 23 BRI S50 i o ORI, 08 BB 75 R ¥« Rk S5 A5 SR AR TORL 23 SOk e SR A kLT
FLAE BN B P A R AR B I A BOIRAS o AR SC DARALIBE ) 4 (A K 2 Gd,05:Er* 9 ek iA, i Nano
317 R A3 WSO E A AT AL FR S A BEAT IR T T 7T, B0 TR B — Rl vk A g M BU i
2. SKEEERSY
2.1. SEWRANESIHH

X3 TR, BSR24S, FEZFIMBIEARAIRAF: HExHA g, KQ-250DB, E ik i
BERAT, HfE T RME, S-4800-1, HZA HITACHI A#; HOGKE/SH{, Nano 317, Madvern
AF.

it GAO5:Er® (FLi% A ) K ZEE, Hral, RiEEdik KA RFIEBRA F s S ImBERe,
YN, R RRMERA) s bR IR, b, RET R ERAA s CTAB, 4,
IR B IAR AR AR RO, fh2eal, EALRMLRFA R AR OP-10, J/rirdl, Kid
K2R A
2.2. EWHZE

1) FREEFERIFE IR E T 250 ml BRER
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2) FHERE50 ml BN FROK. 2. oK OmE)E TRt

3) MREL— & R E M B (N RR 4N . /8 ke 3k = 3L Ak 4% (CTAB) . 3% Jk K iy 28 4 2 475 Tk
(OP-10). % —E¥ 4000. -+ ke FEmEREN) I _EIR TR F

4) W e B I RO AR 2 B, BT 25°C FOE DR A il rhoR A — o AN I]

5) FHRE L B B B R VAR B T L I, Ok B A R A2 40 A
3. P51Te
3.1. ¥ME Gd,05: Er¥ [EIERAES

B 1 9K Gd,05 Er AR AR 45 VT 401, #4599 K R TSN ERTE, RiARTE 219 40 nm A&
i, AERRORL 2 0] B3R E, A ORI AT AT o A, 0 2 AR A s L SR AR

N T B I B B A B B Ok R SCIAS R A% Y T S A T R AR R AR YE B = R, BRI
10 mg F£ 5 E T 250 ml FIREA A, I\ 50 ML Bk ZEE#E A 10 min,  FEIOGRLEE 43T 00 Hoki 48 KN
FH ] 2 ] S0 1] B4 BRORD BEAE S RRLAR /N 171 nm 21 472 nm, K42 494 6 BBl K, S 3042 20K 265 nm.

Figure 1. Scanning electron micrograph of Gd,03:Er**
1. Gd,05:Er* /Y SEM [EliE

Statistics Graph (1 measurements)

Number (%)
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|i Mean with +/-1 Standard Deviation error barl

Figure 2. Particle diameter diagram of powder Gd,O3:Er**
B 2. #K Gd,04:Er*gIkizE
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Figure 3. Percentage of different particle sizes in different dispersed media: (A) water;
(B) anhydrous ethanol; (C) glycol

E 3. FRISHNMRTARAEZENESSERE: (A) K; (B) RKkZEE; (C) 22k

Table 1. The mean particle size of different dispersible medium
= 1. FRISHNRTHENE

I3 HU 5 SFHpRIAZInm
K 190.0
TorK LT 265.6
L 4125
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Figure 4. The percentage of Gd,O3:Er®" particle diameter at different concentrations: (A)

0.05 g/l; (B) 0.10 g/l; (C) 0.15 g/l; (D) 0.20 g/l; (E) 0.25 g/l

B 4. FERET Gd,0:ErHZMBESSEE: (A)0.059/1; (B)0.10g/l; (C)0.15

g/l; (D)0.20 g/l; (E)0.25 gl

Table 2. Average particle size of samples at different concentrations

% 5 ZTIEJWFET$$'%H,‘JSF1I2*§@

FE IR FEIkARm
0.05 g/l 37.25
0.10 g/l 194.0
0.15 g/l 225.3
0.20 g/l 232.8
0.25g/l 265.6
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Figure 5. Percentage of particle size of different dispersants: (A) sodium hexameta-
phosphate as dispersant; (B) CTAB as a dispersant; (C) sodium dodecyl sulfate is dis-
persant; (D) the OP - 10; (E) polyethylene glycol (400) as dispersant

5 REISHFAITHENESSEE: (A) NRBERWNASETT; (B) CTAB A%
Bl (C) T IREFRBRINANEGT; (D) OP-10; (E) BEZ E2(400)H 5 i3
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Table 3. Average particle size measured by different dispersants
= 3. NEISEGUIMS AR

Zinigl SR m
Yl st 95.0
CTAB 171.3
b e BB R N 198.9
OP-10 147.7
5 7, —¥(4000) 1275

Table 4. Effects of dispersant concentration on average particle size
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Figure 6. Content of particle size of sodium hexametaphosphate (A) 0.5 g/l; (B) 1.0 g/l;

(C) 15 g/l; (D) 2.0 g/l

E 6. FRIKENRHBEBRNNNEESESEE: (A)05gl; (B)1.09/l; (C)159/l;

(D) 2.0 g/l
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Figure 7. The percentage of particle size at different ultrasound time: (A) 15 min; (B) 20
min; (C) 25 min; (D) for 30 min

E 7. FRIBERE TARENESZERE: (A) 15min; (B) 20 min; (C) 25 min; (D)
30 min; (E) 35 min

Table 5. Effects of ultrasonic time on average particle size
= 5. BARE 5 IR ARSI

&8 75 1] B8] /min SEEgRLARINm
1555.04 2052.85
25 47.61
30 40.73
35 40.71
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Table 6. The sample particle size under different incubation time
#* 6. TEFRERE THRAE

I 5] /min HifEm
30 39.25
60 40.16
90 42.37
120 39.20
150 40.55
180 41.69
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Figure 8. Particle size map of optimal dispersion conditions
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