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Surface active agents-Determination

讨 interfacial tension-Drop volume method

    本标准等同采用国际标准ISO 9101-1987《表面活性剂— 界面张力的测定— 滴体积法》。

    界面张力是两种不混溶或部分混溶液休间界面的基本性质。这两种液体可含有降低界面张力的表

面活性剂，但仅测量界面的张力，一般不能预示表面活性剂的洗净和乳化作用。

1主题内容与适用范围

    本标准规定了一种用测量液滴体积来测定两液相间界面张力的试验方法。

    本标准适用于测定表面活性剂在水或有机溶剂中的两种溶液间的界面张力。
    注:本标准与拉起液膜法相比具有下列优点

        a. 能测定包括阳离子表面活性剂在内的各类表面活性剂溶液的两液相间的界面张力aa
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电导率(25"C):最大1 us/cm;
表面张力(20'C):最低71 mN/m;

吸光度(于波长254 nm,1 cm厚池):最大0.01,

乙
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6 仪器

6.1 测量仪，见图1。包括下列单元:

6} 1. 1玻璃注射器，经精确校准，容积为0. 5 cm'或1. 0 cm'，用测微螺杆驱动，其刻度使液滴体积准确

计量至士0. 0001 cm',
6.1.2 毛细管，用玻璃或不锈钢制毛细管，口端与注射器相接，并能拆下清洗。

6.1.2.1玻璃毛细管的制备
    从直径合适，
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7 程序

了.1 表面活性剂溶液的制备:
7.1.1制备供测定用的表面活性剂溶液时，需格外小心。其制备用水应为二次蒸馏水(5)，可用测量其

表面张力来检验。

7.1.2 溶液温度偏差应保持在0.5℃以内。
    注:在接近临界溶巾�
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根据界面张力值，一支充满的注射器可进行几次测量。第一滴体积不计。至少要取四次测量的滴体

积的平均值来计算界面张力。

Y(.N/m)

/。二lg/L
      r =0.12% cm

0          1          2 3 ‘ 5          6         7          g     f(min)

图2水/石蜡油/表面活性剂((0 -1 g/L)体系液滴寿命对界面张力

        的影响(液滴形成速率为0. 013̂-0. 416 cm' /min)
了.5 毛细管端的选择

在8. 1条列出了，/V a不同比值时的校正因子S。最精确的S值在0. 65< rIV 3 <0. 95，但在。.3<
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川v令<1.2的较宽范围也可令人满意。而实际上，r/v告值可在。.3-1. 6之间或更大。
    图3对不同的毛细管常数K值绘出了，/V 3与毛细管外半径的函数曲线，应用图3选择毛细管能使

试液形成的液滴在需要的，/V李范围内。毛细管常数K以厘米的负二次幕(cm-7)表示，由公式Apq/，确
定(Ap和，定义见8. 1节)。选择方法如下:

    用试液及一任意外半径(，)的毛细管，测定滴体积v。由:及，/V夸从图3上读出毛细管常数K。选
取图3
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8 结果表示

8.1 计算方法

    界面张力Y用毫牛顿每米(mN/m)表示，由下式算出:

V4pg
21er了

式中:V— 液滴体积,em';

    4p— 两液相在测定温度下的密度(按GB 4472测定)差,B/cm';

    9- 重力加速度，等于。81 cm-s-';
      ，— 所用毛细管外半径,cm;

    了一 相应于，/叶的校正因子，见表1和表2,

              表1  r/V去值在。65-0.95之间每间隔0.001的校正因子f
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续表 t

r/V于 0 1 2 3 4 5 6 7 8 9

0.89

0.90

0.91

0. 92

0.93

0.94

0.599 4

0.599 7

0.600 2

0.6008

0. 601 4

0. 602 

8
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续表 2

r/V专 0 1 2 3 4 5 6 7 8 9

0. 540

0.550

0. 560

0.570

0.580

0.590

0. 600

0. 610

0. 620

0. 630

0. 640

0. 650

0. 660

0. 670

0. 680

0. 690

0. 700

0. 710

0. 720

0. 730

0.740

0.750

0.760

0.770

0.780

0. 790

0.800

0.810

0.820

0. 830

0. 840

0.850

0.860

0. 638 9

0. 636 4

0.634 1

0.631 8

0.629 6

0.627 5

0.625 5

0. 623 5

0. 621 7

0.619 9

0.618 2

0. 616 5

0. 615 0

0.613 5

0. 612 1

0. 610 8

0.609 5

0.608 4

0. 607 3

0.606 3

0.605 3

0.604 5

0.603 7

0.603 0

0.602 3

0.610 8

0.601 3

0.6009

0. 600 6

0. 600 3

0. 600 1

0. 600 0

0.600 0

0.638 6

0.636 2

0. 633 8

0. 631 6

0.629 4

0.627 3

0.625 3

0.623 3

0.621 5

0.619 7

0.618 0

0.616 4

0.614 8

0.613 4

0.612 0

0.610 7

0.609 4

0.608 3

0.607 2

0.606 2

0. 605 2

0.604 4

0.603 6

0.602 9

0. 602 3

0. 601 7

0. 601 3

0.600 9

0.600 5

0.600 3

0.600 1

0. 600 0

0. 600 0

0. 638 4

0. 635 9

0.633 6

0.631 3

0.629 2

0.627 1

0.625 1

0.623 1

0.621 3

0.619 5

0.617 8

0.616 2

0.614 7

0.613 2

0.611 8

0.610 5

0.609 3

0.608 2

0. 607 1

0. 606 1

0. 605 2

0. 604 3

0.603 5

0.602 8

0.602 2

0.601 7

0.601 2

0.600 8

0.600 5

0. 600 3

0.600 1

0.600 0

0.600 0

0. 638 1

0. 635 7

0. 633 4

0.631 1

0.629 0

0.626 9
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精密度

界面张力测定准确度取决于V. O
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                    附 录 A

用已知界面张力和密度的液体测t毛细芍半径

                  (参考件)

    使用未知半径的毛细管，选用表Al中列出密度及界面张力的液体，并准确测量其最大滴体积。由此

体积V及表Al所列毛芚A�

列A及所 所A及 所列芚

芚

l

所A

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA                    AAAAA    AAA AAAAA9.002956.0158629.500529 805.22 411.80856535.4392702963 629578g�0 G�[(A)] TJ�          56.0158629.500529 805.22�q�21 TL�313r�0.500529 -0 0 0.500529 542.947540.9450687891.57.460289130294[(56.0158629.500529 805.220.500529 805.224531.935608780529 805.224345 1104.778267.72871 102382 TL�5�[(56.0158629.500529 805.22 411.808566f�217.7602927.591553g�0 G�[(A)] TJ�Q�q�BT�/F0 19.00 Tf�00.5r34L�356.5164129 -0 0 0.500529 411.80856526 10057.2963 629578g�0 G�[(A)] TJ�3T�Q�q�BT�/F0 29.0 0 0.500529 56.5164129 -0 0 0.500529.617.526808.227661 993.16074.g�0 G�[(A)] TJ�s�q�BT�/F0 29.00 Tf�2f�2419 -629 56.5164129 -0 0 0.500529 411.80856512.626465 959 573547g�0 G�[(A)] TJ�7�q�BT�/F0 19.00 TfQ�q�.�24 TL56.5164129 -0 0 0.5005290.500529 805.224531.935608780529 805.224345 1104.778267.72871 104�21 TL�343 56.5164129 -0 0 0.500529 411.80856512.626465 959 573547g�0 G�[(A)] TJ�7�q�BT�/F0 19.00 Tf529305.852256.5164129 -0 0 0.50052929 805.224512.111977 92�1391190g�0 G�[(A)] TJ�Q�q�BT�/F0 19.00 TfQ�q6412952256.5164129 -0 0 0.500529 411.80856708.111703 882 554 g�g�0 G�[(A)] TJ�3T�Q�q�BT�/F0 29.00 18 TL�3 T857.0169629 -0 0 0.500529 411.80856512.626465 982 554 g�g�0 G�[(A)] TJ�3T�Q�q�BT�/F0 29.00 18 TL�3 T857.0169629 -0 0 0.50052929 542.947725 6212596946.617572g�0 G�[(A)] TJ�7�q�BT�/F0 19.00 Tf.5000 0 0T857.0169629 -0 0 0.500529 411.808567q7 10.2260882 554 g�g�0 G�[(A)] TJ�7�q�BT�/F0 19.00 Tf�6.fQ�000�357.0169629 -0 0 0.500529.224806 22541919f Tm9320�0 G�[(    )] TJ0�q�BT�/F0 29.00 Tf�21�2111.2301Tr�357.0169629 -0 0 0.5005297808.227661 883.57554209.250510g�0 G�[(A)] TJ�0�q�BT�/F0 29.00 T411.30800 0 2�09�3119 -0 0 0.500529 d7729126  Tm�0 g�0 G�[<d209.250510g�0 G�[(A)] TJ�0�q�BT�/F0 29.00 T4 G�24 T3 0 2�09�3119 -0 0 0.500529(:808.227661 883.57554209.250510g�0 G�[(A)] TJ�0�q�BT�/F0 29.00 T4�19�24 TL�32�09�3119 -0 0 0.500529( 411.80856512.626465 909.250510g�0 G�[(A)] TJ�0�q�BT�/F0 29.00 T4�21 TL�31332�09�3119 -0 0 0.500529()411.80856512.626465  G�[<b1ed>] TJ�ET�Q�q�BT�/F0 24.00 Tf�24 TLTr�0.50052932�0493 TL�-0 0 0.500529 803 1919.67724 g�0 G�[(A)G�[<b1ed>] TJ�ET�Q�q�BT�/F0 24.00 Tf�24 TLT.500529 -032�0493 TL�-0 0 0.500529 1.729119.67724 g�0 G�[(A)G�[<b1ed>] TJ�ET�Q�q�BT�/F0 24.00 Tf�24 TLT63.302837032�0493 TL�-0 0 0.500529116024 19.67724 g�0 G�[G�[<b1ed>] TJ�ET�Q�q�BT�/F0 24.00 Tf�24 TLT621867798032�0493 TL�-0 0 0.500529101281729119.67724 g�0 G�[<b1ed>] TJ�ET�Q�q�BT�/F0 24.00 Tf�24 TLT72.873219.67724 g�/F0 2780363 629578g�0 G�[(A)] TJ00529 411.80856512.626465 g�g6F0 500529 -0 0 0.500529 805.2g�0 G�[(A)] TJ�3T�Q�q�BT�/F0 33 Tr360529.500529 805.22617.856537 1057.729119.67724 262.21964 108188g�0 G�[(AT�/F0 24.00 Tf�24 TL3.5209572978.40115400529 411.80856512.626465 g318.00 Tf�1f�24 TL�3 Tr�Tr�0.500529 -0 0 0.500529 506.408528.7.7437243710772529 805.22617.856537 1057.76c�/F0 24.00 Tf�24 TL�3 Tr�0.500529 -0 0 0.500529 518.421238.7427.727.4 Tm� g�0 G�[(A)G�[<b1ed>] TJ�E<ceaq�BT�/F0 24.00 Tf�24 TLT.500529 -032�0493 TL�-0 0 0.500529 1.729227661 965 4 g�0 G�[G�[<b1ed>] TJ�ET�Q�q�BT�/F0 24.00 Tf�24 TLT621867798032�0493 TL�-0 0 0.5005291015.224487.5.4 g�0 G�[G�[<b1ed>] TJ�ET(A)] TJ�3T�Q�q�BT�/F0 24 TLT621867798032�0493 TL�-0 0 0.5005291015.264387.5.4 g�0 G�[G�[<b1ed>] TJ�ET(A)] TJ�3T�Q�q�BT�/F024 TLT621867798032�0493 TL�-0 0 0.5005291015.8.444885.4 g�0 G�[G�[<b1ed>] TJ�ET(A)] TJ�3T�Q�q�BT�/F024 TLT621867798032�0493 TL�-0 0 0.5005291015452648240529 805.22617.856537 1057 1104.778267.72871 10224 TLT621867798032�0493 TL�-0 0 0.500529101544375.203g�0 G�[(A)G�[<b1ed>] TJ�ET�Q�q�BT�/F0 24.00 Tf�24 TLT63.302837032�0493 TL�-0 0 0.500529116552.95776400529 411.80856512.626465(3A)] TJ�3T�Q�q�BT�/F0 24 TLT621867798032�0493 TL�-0 0 0.5005291015f�219360 g29 805.22617.856537 1057 1104.778267.72871 10224 TLT621867798032�0493 TL�-0 0 0.50052910156 806941g�29 805.22617.856537 1057 �BT�/F0 29.00 Tf�29 TL4 TLT621867798032�0493 TL�-0 0 0.5005291015643779360�29 805.22617.856537 1057 ] TJ�s�q�BT�/F0 29.00L4 TLT621867798032�0493 TL�-0 0 0.500529101571.9.6766�29 805.22617.856537 1057 ] TJ�/�q�BT�/F0 29.00L4 TLT621867798032�0493 TL�-0 0 0.5005291015743784 5400529 411.80856512.626465(3 TJ�/�q�BT�/F0 29.00L4 TLT621867798032�0493 TL�-0 0 0.500529101582378961 883.5 411.80856512.626465(] TJ�"�q�BT�/F0 29.00224.00 T420�31332�09�3119 -0 0 0.500529()4114 10240 g22072911309.250510g�0 G�[�/F0 29.00 Tf�29 TL�3 24.00 T420�31332�09�3119 -0 0 0.500529()4152.35140 g22072911309.250510g�0 G�[P/F0 29.00 Tf�29 TL�3 24.00 T420�31332�09�3119 -0 0 0.500529()4159.3588BT�/2072911309.250510g�0 G�<ceaq�BT�/F0 24.00 Tf�24 T24.00 T420�31332�09�3119 -0 0 0.500529()412.212524  /2072911309.250510g�0 G�<b6fq�BT�/F0 24.00 Tf�24 T24.00 T420�31332�09�3119 -0 0 0.500529()4177.3779356/2072911309.250510g�0 G�<d6dq�BT�/F0 24.00 Tf�24 T24.00 T420�31332�09�3119 -0 0 0.500529()4185.8868.2132072911309.250510g�0 G�<b4m�0 g�0�q�BT�/F0 29.00T24.00 T420�31332�09�3119 -0 0 0.500529()4194.8967714/2072911309.250510g�0 G�<d 19.00 Tf�1f�24 TL�3 Tr�24.00 T420�31332�09�3119 -0 0 0.500529()45052605884�/2072911309.250510g�0 G�<c/F0 24.00 Tf�24 TL�3 Tr�24.00 T420�31332�09�3119 -0 0 0.500529()45.0041567T�/2072911309.250510g�0 G�<bce119.67724 262.21964 1024.00 T420�31332�09�3119 -0 0 0.500529()45L4 9250456/2072911309.250510g�0 G�<729119.67724 262.21964 1024.00 T420�31332�09�3119 -0 0 0.500529()4506289 943 /2072911309.250510g�0 G�<c318.00 Tf�1f�24 TL�3 Tr�24.00 T420�31332�09�3119 -0 0 0.500529()4508.444885.42072911309.250510g�0 G�<b6c�/F0 24.00 Tf�24 TL�3 24.00 T420�31332�09�3119 -0 0 0.500529()4544375.203g�2072911309.250510g�0 G�<b2F0 29.00 Tf�29 TL�3 Tr�24.00 T420�31332�09�3119 -0 0 0.500529()45543763623g�2072911309.250510g�0 G�<�/F0 24.00 Tf�29 TL�3 Tr14 TLT6211L�31332�09�3119 -0 0 0.500529()4114 10240 g2063763592�1391190g�0 G�<cfF0 24.00 Tf�24 TL�3 Tr14 TLT6211L�31332�09�3119 -0 0 0.500529()4119.67724 g�063763592�1391190g�0 G��Q�q�BT�/F0 24.00 Tf Tm24.00 T422�31332�09�3119 -0 0 0.500529()4124.856635411.89619182 554 g�g�0 G�[(A)] TJ�0�q�BT�/F0 29m24.00 T422�31332�09�3119 -0 0 0.500529()4129.85990 g�1.89619182 554 g�g�0 G�[1104.778267.72871 102224.00 T422�31332�09�3119 -0 0 0.500529()417372941535.1.89619182 554 g�g�0 G�[�Q�q�BT�/F0 24.00 Tf�224.00 T422�31332�09�3119 -0 0 0.500529()417872964835.1.89619182 554 g�g�0 G�[.21620�31332�09�3119 -0 0 0.50T�/F0 24.00 Tf�224.00 T4 Tr�31332�09�3119 -0 0 0.505655f�23391682 924.00 T422�31332�09�3119 71. 0.50T�/F0 24.00 Tf�224.00 T4 Tr�31332�09�3119 -41919f Tm9320�0 G�[( 2 924.00 T422�31332�09�3119 71. 0.50T�/F0 24.32�880529.00 T4 Tr�31332�09�3119 -q�21270780882 554 g�g2 924.00 T422�31332�09�3119 71. 0.50T�/F0 24909�9T�Q�9.00 T4 Tr�31332�09�3119 -  Tm�0 g�0 G�[<bbfd>]  924.00 T422�31332�09�3119 71. 0.50T�/F0 24932�911929.00 T4 Tr�31332�09�3119 -400529 411.80856512.62 924.00 T422�31332�09�3119 71. 0.50T�/F0 2 -0 9069829.00 T4 Tr�31332�09�3119 -04.223-28 993.16074.g2 924.00 T422�31332�09�3119 71. 0.50T�/F0 2 - 0 0.5005200 T4 Tr�31332�09�3119 -s g29 805.22617.856537  924.00 T422�31332�09�3119 71. 0.50T�/F0 2 16.9190 0.200 T4 Tr�31332�09�3119 -5f�219360 g�0 G�[<b1ed 924.00 T422�31332�09�3119 71. 0.50T�/F0 2  -0 2329 -200 T4 Tr�31332�09�3119 - g22072911309.250510g�A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�01332�09�311r40.42�000529 458.3577585        g22072911309.250510g�A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�01332�09�311r40.42�000529 458.357758�219360 g�0 G�[<b1ed>] TJ�A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�01500529 -0 r40.42�000529 458.3577585 g22072911309.250510g�A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�0142�047205 r40.42�000529 458.3577585400529 411.80856512.62A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�01332�09�311r40.42�000529 458.357758�d00 g�0 G�[<c1d0>] EJ�ET�A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�01332972�011r40.42�000529 458.357758�d5.2138021883.575542g�0 �A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�018-0 09�529r40.42�000529 458.357758�d2f052347 1042.212524(/�qA)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�0189.3 T0011r40.42�000529 458.357758�d7d g�0 G�[<c1d0>] EJ�ET�A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�0633200.5811r40.42�000529 458.357758(f00529 411.80856512.62A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�031Tr�0.5005r40.42�000529 458.357758( g22072911309.250510g�A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�03 50.500529r40.42�000529 458.357758( g�0 G�[<bcb0>] TJ T6bA)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�03 50.500529r40.42�000529 458.357758(0�29 805.22617.856537 A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�031Tr�0.5005r40.42�000529 458.357758(V�29 805.22617.856537 A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�031Tr�0.5005r40.42�000529 458.357758�d7a3g�2072911309.250510g�A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�0318r�081529r40.42�000529 458.357758�b103g�2072911309.250510g�A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�0333209�2205r40.42�000529 458.3577584  Tm�0 g�0 G�[(l)] TJ�ET A)] TJ� 2        )] TJ�ET�Q�q�21 TL�313r�03590 0.99 -r40.42�000529 458.357758�d2d3 /2072911309.250510g�A)] TJ� 2        所lA
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续表 A2
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