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Pyrolysis of Barium Organic Acid Salts

Hiroshi Yokota* Toshiya Kumagai**, Susumu Mizuta**

Pyrolyses of barium organic acid salts, i.e., caprylate, laurate, stearate and naphthenate,
were studied in the temperature range of 25 ~ 600°C in Ar or air flow by thermogravimetry
(TG) — differential thermal analysis (DTA), infrared and X-ray analyses. Decomposition
reaction of the salts and immediate evaporation of the organic product were found to take
place in the range of 400 ~ 500°C in Ar flow, where the pyrolysis temperature was inde-
pendent of the organic parts of the salts. Pyrolysis in air flow was initiated at much lower
temperatures than that in Ar flow, which was attributed to the combustion of organic part
of the salts. The pyrolysis product of each salt was found to be BaCO3 both in Ar and air.
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Table I Starting materials.

Reagent Supplier Grade State
Barium caprylate Soekawa Chemical Co. Chemical Powder
Barium laurate Soekawa Chemical Co. Chemical Powder
Barium stearate Soekawa Chemical Co. Chemical Powder
Barium naphthenate Soekawa Chemical Co. Chemical Viscous liquid
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Table 2 Content of barium for starting materials.

Metal content (wt%)
Reagent Molecular weight
Ba-caprylate 4233 32.4 32.6 33.0
Ba-laurate 536.0 25.6 21.8 23.3
Ba-stearate 704.3 19.5 20.0 19.9
LBa-naphthenate 537~ 738 (19.7) 18.6 19.6

* Atomic weight of Ba/Molecular weight of Ba-organic acid salts

** Calculated from chelatometry

*** Calculated from weight changes between starting materials and residues
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Fig. 1 TG-DTA curves of pyrolyses for barium

salts of some organic acids in Ar flow at
the heating rate of 100°C/h (0.028 K/s).

C : caprylate

1 : laurate

s . stearate

n naphthenate

NCOIEHEBRSOERBELTVWBEEELI LN B,
400 ~500°C TORE LR E S BB, TNTOHEEE
NY G LCHEBTHY, XEICLHEIOSnTL A
<, RADBETOMIEIEI Y, El Lz v (R
CORIPELICHEE LTHBRLTWL bDEHRINS,
(RC0O0O)2 Ba — BaCO3 + RCOR o)

322 TERHPICHITIHER

TERPTORMTDOERE Fig-2 10Rd, ERHIKEB
WTI9Y BN v ald, DTARRENIZ 200CELTF
TIIAr & BB ©— 27 2R F 43, 270C, 3807C,
440 C Bithic, RAFBE —~7 BT 5, ORI,
7 b (RCORIEW I HHRE YY) v 4 [(RCOO);Bal
DEBRADOBMIHNCRKT 56D EEZL50OMNEHETH
%o RICTG T, BB I3 Ar P lE~T & 0 KR TRt
&, ArthTO#MEEEY 5 400 CTIRBLICEEDNE
DUULBATHYS, 775 VBN Y 9 LTiR, 320C,
360°C, 390 CRigkICHIM -y BBEONTHO, T
YENY Y AL SPHOBERHFATRESE L TH 5,
2 TGRRENE, Ar B TOR#EHEEEd % 400C T
BEIIZITERT Lrg T b, BB TMRIE X
ZRADIOABEEFSERICREERELD &R
STVWDTEEODLEVLIEADEL NS, AIWT
BRIz A o b)Y LEOBGIC DO TIE ORI FERS
DEDELLBD LN - T2DT, NY 9 LEOBIIC
DVTHOLDORBFHAODRIEIPEVEETHSLEE

Netsu Sokutei 15{3) 1988

laurate 14

Relative weight ( w/i;,., )

Endo.—Exo.

1 1 1 1 1
0 100 200 300 400 500 600
T/C
Fig. 2 TG-DTA curves of pyrolyses for barium
laurate and naphthenate in Ar and air

flow at the heating rate of 100°C/h
(0.028 K/s).
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Fig. 3 Infrared spectra of barium laurate pyro-
lyzed at various temperatures for 20 ~
30 min. in Ar and air flow.
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Fig. 4 Infrared spectra of barium naphthenate
pyrolyzed at various temperatures for
20 ~ 30 min. in Ar and air flow.
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Fig. 5 X-ray diffraction patterns of barium
laurate pyrolyzed at various tempera-
tures for 20 ~ 30 min. in Ar and air
flow. (Patterns of the final solid products
at 500°C are confirmed to be BaCO3;.)
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Fig. 6 X-ray diffraction patterns of barium
naphthenate pyrolyzed at various tem-
peratures for 20 ~ 30 min. in Ar and air

flow. (Patterns of the final solid products
at 500°C are confirmed to be BaCO3.)

REENY 9 L O E FEEORD Y 350 CRigd o
T->Twb, —hEmtirickiud, #270C ko EaEys
HBED, F1ORME -2 270~340C THUTY 5,
RENY O ADAKRT ZEEERBE-HLEZEETRE
BLORBEBEL TR EDS, RADT E  FHEEK
DOBKES [EBFICREE N Y AR LTWBEEEZ S
N5,

(RCOO); Ba — BaCO3 + xCO; + yH,O (2)
WICS Y VBN 9 ADEAR, R4 XESTIC
LAUL, 450 TICTId Uad THIMICIREE /N ) & £ DAk
BEDHONDZORI L, TGIiIUE, B200C LD
HOEEE D, 400C & TRIGHT U L OREN$ Tio s
WMEND, ZHLDELRPTOREE (D, Q)R

Netsu Sokutei 15(3) 1988

STIARTRIELANMVEF VL — F EdBEN & AD
EHORKETRSOBEBCIDEL TR EEZ LN,
IROBEISRBBIC L BB HEE S N S,

(RC0OO0); Ba — (R’CO0);Ba+ xC0Oz + yH, O

— BaCO3 + 2’CO2 + y'H,O 3
(RUBREORIVERALKERLEES)

THHL, ROUEHORIEKEREELTHWE 53
VBN T AT, IREBORIKED D B
FE U= T I HEERIZTS S, ERELTO)
RO E  EBINICRIENELE EL 005,

36 AvbUDSAEBRRIES OHE

BHBICHRTERNIC A » Y o 2 BBREOESES
H&®8LTHBE DATRTDNY v AEOBSREE L,
WINDOFABBIBICE 0TS o b v AEOBRSEER
Bloduvads, TATCOREBHMBOF—1Y v by
VO LBOHEBEDPIENT L, ()4 v MY UAET
DBEFRIBEE G ArhE BB TREAEENTOLDIC
LT, WISLIEBTHERGNDO HHArhL D E L K
BB &, GORDECEIDA v MY 2 ABETH, &
LAy b Y ADERTEZOIHL, /N 9 LETIEHE
BNy WEENT B T & B b

PEABRETLELBA T L OEEMNEREEIZE,
RAA v EANEF VLR EOESHHRT Y, BOHE
BEPSER (L E, TBNMREENSERBEORL
IKEOBHEOEEBLZHIL{K LT L, SS5ICHNE
RIKBIEDEBEE U TLERERT 2 E5bh 5, &
128 o AEOES GBS REBESS VDI ER L
7 bV (RCOR)DIREEN LD EOMDKETT HDT,
ArthOEBHEOF — Vv hvh &0 & bRETE 5,
%t BRBTORSEEEOENKOVT S, GEE
4o b O ATEHETESMBEL, RicTh ks
Lfcar b v siRied 200t U, Fiiglg Ny o s8icH
BORIKZREEET 25790 vBNY oLl TR,
BRI LORILKFRHO LU « BBV AL 2, &
NEA VR F VVENETOHEESOTRISEI Dicd v
lmHEEZ SN,

4. F & 8

23 9 ADEEOH BEIEIREC OO TR, R

- XBaicky, AoMBBORELITY, ROTE

A5 DT LTz

1) ArthTH, HOABEOBRICREALIKESTIC,
400 ~ 500 C DAL §FH TEGT B RUE & FTREEK 53 oD
BRMEERY S,

2) ERBTIE, fTREBES FORKERS OB B%
Hhke T U, Arth 2D WL TRS BB KU

— 101 —



25
offl

#T9 5,

3) Arth, ZEHVFNOEGT b EARBMEO AR
H 5O BRBELUSIC & B ERPIE KB 9 LA TH
5O

X [

1) HE &, FESE, KH #, BEIE 15 (1988)
59.

2) J. Fukushima, K. Kodaira, T. Matsushita,
Amer. Ceram. Soc. Bull. 55,1064 (1976).

3) T. Kumagai, H. Yokota, K. Kawaguchi, W.
Kondo, S. Mizuta, Chem. Lett. 1987,, 1645.

Al

K.N. Mehrotra, S.P.S. Saroha, R. Kackhwaha,
Tenside Detergents 18, 28 (1981).

K.N. Mehrotra, R.P. Varma, H.K. Bhargava,
Cellulose Chem. Technol. 9, 657 {1975).
K.N. Mehrotra, R.P. Varma, Indian Journal
of Chemistry 9, 703 (1971).

G.S. Hattiangdi, M.J. Vold, R.D. Vold,
Ind. Eng. Chem. 41, 2320 (1949).

Z.1. Buyanova, V.A. Dagaev, A.K. Maskaev,
V.V. Tanchuk, J. Appl. Chem. USSR 50,
1298 (1977).

4)
5)
6)
7)

8)

- BERFRHORER - HESHDTFERESE
EAFOBRIFFIEET— T B — JIS{LOEBREHR

BshR 1248

R s (LS (1SO) KM B & (ASTM)
DREHEDO KT, TGPDTA, DSCEHWVLT, %
REE, HEME R, M- aBRE, AR k8
B, NI RAEBEBELSETMET A HEMBESNTY
3, HMBEHTHINODMREREE]ISILT 282 HHD,
DO BN G FHEME v 8 ~TEDSNT
VB, JISHEMERICELS, 20587 2ANBME R
Mt TE < OmRE L EEYHEELHCT, 77 2F
v 7 OIS BREO G EB S ITO NI,

C DHEHEBRICK T - T, THODABROEESEE
ANFH(BRLE 13, 50 (1986 ) &08), ARBHE &0
RoEBILTHONTED, RIENIREDSTELES

— 102 —

1,000 4 GE¥hA)

ENBLENS, OREBMAOLDE L TAEEHMED
AEREE bRt A, Bt rbhi,

75 2F w2, 1CTA-NBS O, #eEoit
LA R, FLCBITEN, TOHERICHEDNT
JISALD 22 DR IR ek S Nt TOMEEFR
SHFORIICEEGE LTV B AEZ b B AA, EOHMOD
NHOBIFTARHCE > Tl bD L BbN S,

COWMEBLCHLED HE Fid~RE (EERAS)
1,000 HARAZ TEHIAL FE 0,

HAS F 113 HEE S CH I 2 - 16 - 13
AEr oy BARBEES

Netsu Sokutei 15(3) 1988





