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using Polymeric Complex Method

Seoung-Ho Kwon

Department .of Materials Engineering
Graduate School
Pukyong National University

Abstract

The Bi-Sr-Ca-Cu-O powders are using superconductor. It is very difficult to
synthesize a uniform bulk with superconduction ceramics which consists of three
or six kinds of elements. Sol-gel method or coprecipitation method as solution
method has been investigated largely for improve these mixed form of elements.
These kinds of solution method has a essential problem of that the system is
heterogenized easily because starting solution is homogeneous state but it has

different hydroiysis rate and solubility according to each metal element in the
process of hydroiysis or precipitate process. Polymeric complex method of
synthesis method has been developed to overcome this essential problem of these
solution method. Polymeric complex method is the method to synthesize aimed
composition of superconductor by synthesizing precursor from composite
polymerized complex which has the same composition with the target
superconductor and doing the heat treatment to this precursor.



It is the purpose to synthesis a high degree of purity and uniform sample in
shorter time than traditional methods by applying this polymeric complex method
which has above process to synthesizing superconduction ceramics which is
multicomponent system.

The result is that the most adequate mole ratio of Ethylene Glycol and Citric
Acid is 8:1 and the powder synthesized using carbonate rather than nitrate as a
main material in starting material is minuter. In addition, by adding Pb the
temperature of heat treatment decreases and the formation of Bi-2223 phase
which is high-temperature phase increases. '
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Solid-State Reaction Route

BO,
AO %
«—

~2-3 um

AO BO,

—>

calcination

o SXOZpl=FHIS
AO+BO, —b ABO,

o HIZIXIQH= FBHEC O
AO + ABO; — ABO,
BO, + ABO; — ABO;

Fig 2-1. Schematic illustration of solid state
reaction between AO and BO;
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Coprecipitation Route

Precipitants
(NH,OH etc.)
(1)
L O. O. °
0 0% 0 T T m‘
00400 «—>
* %% | ~5 nm
Perfect coprecipitation
(2)
> #45
Heterometallic : 3 ~100 nm
complex differential coprecipitation
Q b Q .Q 0.0
e : %™
Lo
e® Q?Q o e o - ~10 nm
Contol of pH crystallization

& temperature

Fig 2-2. Schematic illustration of various types of precipitation.
(1) An ideal case, (2) An ordinary case,

(3) Crystallization of heterometallic complex with a

desired stoichiometry from a solution precursor



L Metal-alkoxide Route J

no reaction AB-alkoxide mixtures of A-,
A(OR),+B(OR"), AB(OR),(OR"), B-, AB-, AB,-,

A,B-alkoxides
o

s

Differential Homogeneous Heterogeneous
hydrolysis -A-O-B-gel gel mixtures

Fig 2-3. Effect of precursor characteristics on homogeneity of
alkoxide-derived multi component gels.

(1) A case where no reaction between A(OR)4 and B(OR) occurs.

(2) A case where a heterometallic alkoxide form.

(3) A case where a variety of reaction occur.
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Concept of polymerized complex method

X Citric Acid + Y Ethylene Glycol

Oy
g H c0-y B X
H-0-& ¢ c=0 -H H=0=¢ =G=0-H
4 LFeH goH H H

W&

+ Z Chelated Citric Acid
O H Q”C-o
[ I |
H-O—C-(IT-C-O-H/M
H -()
W s

:Polymer network

——

Breakdown of polym erJ

+ CO, H,0 4

~€A —®B :A or B complex
—"C
B

C S 0x</"ﬁ AOJE

C BOx <
S B f Aoé/'g
C X

C : BOxc/j
S : residual organics
AOx ,BOx : oxides C : carbon

homogeneous reaction

Stoichiometrically

o5 Y

+ CO, H,0 4

Fig 2-4. Concept of polymerized complex method
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B0, ﬂ&ﬂ% [aco, |{ w0 - Dopants(PhV)
BL(NOY, | SNOY, | | CaAO,| | CuAO),

Ethylene Glycol :Citric Acid

(4:1,8:1, 16:1 molar ratio) | ution in Hot Plate(at 90°0)

—> in agate Mortar

—> 500~880°C for 24hr in air

—> in agate Mortar

Measurement — TG-DTA, XRD, SAM

Fig 3-1. Synthesis of (Bi:Pb,V)-Sr-Ca-Cu-O powder

using polymeric complex method.
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Fig 4-1. XRD patterns of the BSCCO samples heat treated at 8700C
for 24h.
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Fig 4-5. XRD patterns of the (Bi,Pb)-Sr-Ca-Cu-O system powders heat

treated at various temperature.
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Fig 4-6. SEM of powders using carbonate[(a),(b)] and nitrate[(c),(d)]
(a) at 870 T for 48h, (b) at 870C for 72h,
(c) at 820TC for 24h, (d) at 820 for 24h.
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Fig 4-8. XRD patterns of the (Bi,Pb)-Sr-Ca-Cu-O system powders heat

treated at various temperature.
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Fig 4-9. TG-DTA patterns of the (Bi,V)-Sr-Ca-Cu-O system powder.
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Fig 4-10. XRD patterns of the (Bi,V)-Sr-Ca-Cu-O system powders heat

treated at various temperature.
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calsined at

Fig 4-11. SEM of (Biix Vx)-Sr-Ca-Cu-O powders
800 T [(a),(b),(c)] and 880°T[(d)s(e),(] for 24hr.

(a) V contents x = 0.1, (d) V contents x = 0.1,
(b) V contents x = 0.3, (¢) V contents x = 0.3,
0.5, (H V contents x = 0.5.

(c) V contents x =
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