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Abstract To get the proper treatment conditions, sulfonation reactions of persimmon
tannin with sodium sulfite and sulfuric acid were proceeded in various settings, respec-
tively. Also, the property changes were investigated by carrying out the additional analy-

sis: elementary analysis and instrumental analysis using FT-IR, DSC, and TGA. The degree
of -SOsNa substitutions appeared 0.216 and 0.208 under the treatment time of 3 hours
and 6 hours, respectively and the degree of -SOsH substitutions indicated 0.200 and 0.167
under 9 hours and 18 hours, respectively by elemental analysis. In terms of the FT-IR
spectras, there was a peak based on the bonds of pyran ring and ether in relation to non-
treated and sulphonated tannin at 1,102cm . No peak was shown in the sulfited tannin.
An absorption peak which was due to the C—0 of secondary -OH group became evident
in nontreated and sulfited tannin at 1,092cm and 1,090cm?, respectively but the same
result was not found in sulphonated tannin. The results of TGA analysis of the sulfonated

Textile Coloration and Finishing
TCF 29-2/2017-6/69-76
©2017 The Korean Society of

Dyers and Finishers mental analysis, DS

1.4 2
ehde e A2 9ol Busta gom 1 459
2 5ol Hohn P Mk B Y0
24, A9 BE U 9 drf @ deje] gae] E
Felo] QA Bollt A EFEo|9A] e,
Bhdo] TR o) 7H 71202 B 4 g, o
HFE Q] W 2 s}al o] uhe R sHe 202 1804

3= A3} catecholS AA 5

1, AXE 7 Z71HE g (pyrogallol tannin), $AF
£ 7} 2 ehd(catechol tannin) &2 H{3F91,
19204 Freudenbergs Abolu d Ao 2Jalo] 47

FheRashe b Rad Bt Baol uma ord

69

persimmon tannin showed that the sulfonation of it improved thermal properties.

Keywords persimmon tannin, sulfonation, sulfitation, sulphonation, pyran ring, ele-
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sulfitation ¥F-§-oll Al = sodium sulfite(Na2SOs,
Duksan pure Chemicals CO. LTD, Korea)%t
sodium carbonate(Na2COs, Oriental Chemical
Industry, Korea), sulphonation ¥H-g-ol A= 1%
sulfonic acid(RSOsH, Duksan pure Chemicals
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2.2 Sulfitation
2.2.1 2| 22t AlZofl M2 sulfitation
A 8] 2Eot AlZbol| w2 sulfitation J =5 Uof
H7] Sl A 2o A ool e 271 9] &9
o=z 747 Aegt & o2 (Advantec 5C)2 o
shof B3 3= A (U-2800 UV/VIS spectrophotome—
ter) 2 Zof SFubgol A FFE e okt
Treatment concentration of sodium sulfite :
25% o.w.tannin powder
Treatment concentration of sodium carbon—
ate : 2.5% o.w.tannin powder
Treatment temperature : 60, 70, 80, 90C
1,2,3,4,5, 6hr

Tannin powder concentration : 1% solution

Treatment time :

2.2.2 Sodium sulfite XM2lsZ0l| 2 sulfitation
A2 FEo] WE sulfitation =S Lobr7] )
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Treatment concentration of sodium sulfite :
25, 30, 35, 40, 45, 50% o.w.tannin powder
Treatment concentration of sodium carbon—
e 10% o.w.sodium sulfite
Treatment temperature : 80T
Treatment time : 1, 2, 3, 4, 5, 6hr

Tannin powder concentration : 1% solution

2.3 Sulphonation
2.3.1 2] =2t AlZiofl 2 sulphonation
A Lot A7t E}%

shatom Hel £0 ofaht gt
Treatment concentration of sulfonic acid :
25% o.w.tannin powder
Treatment temperature : 80, 90C
Treatment time : 3, 6, 9, 12, 15, 18hr

Tannin powder concentration : 1% solution
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3 e oz ARt
Treatment concentration of sulfonic acid :
20, 25, 30, 35, 40% o.w. tannin powder
Treatment temperature : 90T
Treatment time : Ghr

Tannin powder concentration : 1% solution
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Figure 1. The structure of proanthocyanidin.

van—3-0l2 &A%l proanthocyanidin +2=Z &
o gieta g,

B0 £33k A7 S0 skoll A 9] Sulfita-
tion'97}F AHJ 27 oA 9] sulphonation'?2 th-&-2k
Z& k3ol #Rkg o8 dojdriar it

o 7)o A —SOsNa2}t —SOsH2| 2] 2= (FH-3-
o9 A1), A@)or A& 4= 3l

)=

substituent of sulfur(s) after sulfitation =
39x/[312(1=%) + AL1Bx] wwoverererrrrereeirinenens 1)

where,

x . degree of —SOsNa substitution

312 : molecular weight of repeating unit
416 : molecular weight of repeating unit

after sulfitation

substituent of sulfur(s) after sulphonation =
39x/[312(1=%) + 360x] ++eerererrrrereeirinanens ©)

where,

x . degree of —SOsH substitution

312 : molecular weight of repeating unit
360 : molecular weight of repeating unit

after sulphonation
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Figure 2. Sulfitation and sulphonation of condensed tannin.
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Figure 3. Sulfitation depending on the sodium sulfite

treatment times and temperatures at 1% tannin solu—
tion with 25% sodium sulfite o.w.tannin.
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Figure 4. Sulfitation depending on the treatment times
and concentrations of sodium sulfite vs tannin at 80C.
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Figure 5. Sulphonation depending on the sulfuric acid
treatment times and temperatures at 1% tannin solu—
tion with 25% sulfuric acid o.w.tannin.
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Table 1. Elementary analysis of sulfited, sulphonated and nontreated persimmon tannin

Element
ltems -

Nitrogen Carbon Hydrogen Sulphur
Nontreated 0.5690 51.0378 5.0823 0
Sulphited 3hr 0 41,1159 4.1793 2.7553
Sulphited 6hr 0 41,4094 4.0503 2.6539
Sulphonated 9hr 0 43.4436 4,1500 1.9932
Sulphonated 18hr 0 44 1515 4.1279 1.6662

Table 2. The degree of =SOsNa and —SOsH substitutions(%) in the sulfited and sulfited persimmon tannin

Sulfited persimmon tannin Sulphonated persimmon tannin
Treatment time(3hr) Treatment time(6hr) Treatment time(9hr) Treatment time(18hr)

21.6 20.8 20.0 16.7

A7) et Aoz 28t
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Figure 8. Thermal gravimetric analysis profiles of
nontreated, sulfited, and sulphonated persimmon tan—
nin samples.
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