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Terminal Hydroxyl Content Determination of Carbon Dioxide
Based Polycarbonate Diols

YIN Jing-yao, XIAO Min, WANG Shuan-jin" , MENG Yue-zhong
(Key Laboratory of Low-carbon Chemistry & Energy Conservation of Guangdong Province, School of Materials

Science and Engineering . Sun Yat-sen University , Guangzhou 510006, China)

Abstract: Hydroxyl value titration is a chemical analysis method that calculates the molecular weight by quantif-
ying the terminal hydroxyl value in the diol based on the chemical nature of the hydroxyl groups. Polyurethanes
are usually obtained from polyols and polyisocyanates through a polyaddition reaction between hydroxyl groups
(—OH)and isocyanate groups (—NCQO), and the ratio between them is particularly important in the process of
producing polyurethanes. Therefore, it is necessary to accurately calculate the hydroxyl value of used polyols.
Due to the high viscosity and poor water solubility of polycarbonate diol (PCDL) synthesized from epoxides and
CO, directly, we used an improved hydroxyl value titration strategy (acetic anhydride-methylimidazole-dimethyl-
formamide method) to measure the hydroxyl value of commmercial and synthesized PCDL. The effects of
various factors in the process of titration on hydroxyl value were discussed in detail. Compared with the industri-
al standard method, this optimized method can reduce the amount of samples and chemical reagents, moreover,
the acylation reaction can be completed in a 45 °C water bath for only 20 min, which saved the test time and thus
improved the efficiency.
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Figure 1 Schematic reaction of PCDL synthesis and chemical structure of TEB/PPNCI
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Table 1 Composition of synthesized PCDL

I T PPC content " PPO content " PC content " M, (g/moD/
ntry ° .
) (mol %) (mol %) (mol %) PDI ©
1 50 99 1 1 2500/1.17
2 50 95 5 1 3000/1. 16
3 50 93 7 1 2700/1. 16

“ Reaction ratio PO : PPNCI : TEB : BDO=2500: 1: 9 : 60 (molar ratio) ;" Determined by ' H-NMR spectra of the crude product,
PPC.polycarbonate,PPO,polyether,PC,cyclic carbonate; PPCY% =(A, ¢ (—A, ::)/(A, 45 0= A, s A, 5 4/3) . PPO%=(A, ., /3)/

.....
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Figure 2

'"H-NMR spectrum of crude products
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Table 2 Results of hydroxyl value test of PCDL purchased from Asahi Kasei

OHV */

Average OHV b/

Deviation/ Relative

Entry
(mg KOH+g ") (mg KOH+g ") (mg KOH-g ™ ") deviation/ %
97.23 1.30 1.32
GE501 98. 80 98.53 0.27 0.27
99. 56 1.03 1.05
48. 19 0.07 0. 14
AS302 48.07 48.12 0.05 0.11
48. 11 0.01 0.03
52.23 0.47 0.91
S6002 52. 14 51.76 0.38 0. 74
50. 90 0. 86 1.66

“OHV B IAE (OH value) ;” Average OHV iy = R L 45 S8 19 S 24 (8,

B CMREFS N N-ZHE Bl (DME) % f#
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Table 3 Results of hydroxyl value test of PCDL

OHV "/ Average OHV ¢/ Deviation/ Relative
Entry m /g
(mg KOH-g ") (mg KOH-g ") (mg KOH-g ") deviation/ %

52.16 0.27 0.51

140/ Ml 132 H 52.65 52. 43 0.22 0.43

52.47 0. 04 0.08

' 51.56 0.14 0. 26
70/ A 52.39 51.70 0. 69 1.34

51.14 0.56 1.08

41.48 0.98 2.41

140/ i+ ¥ 18 39.12 40. 50 1.38 3.42

40. 91 0.41 1.00

’ 38.90 0.11 0.28
70/ ¥R (E 39.10 39. 01 0.09 0.23

39.03 0.02 0.05

48.51 0.52 1.05

3 140/l T 1H 49. 32 49. 03 0.29 0. 60
49. 25 0.22 0. 46

“ o SR IERRE R A g, ORI A ST B0 P 4 4K 140/ 45 3R AE B 70/ 46 TR M IS E: " OHV 9 B (OH value) s

¢ Average OHV, Bl = Y 32 (5 M0 45 SR 1 - 48
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