高雄市115年度第45屆國民中小學科學園遊會
油水之間！

校名：高雄市鼓山區鼓山國小
一、活動主旨 Main Idea
Water is inseparable from our daily life. We recognize the fact that apart from water there are some other kinds of liquid that are commonly seen and used, such as dish soap, soapy water, shampoo, etc. Therefore, we have chosen these common kinds of liquid as our experimental target. Students wouldn’t be unfamiliar with them and they might feel entertained!
It’s usually seen that dish soap is used to cleanse oily dishes. As it combines with oil, water spreads all over. What leads to this scene of wonder? Additionally, there are even more interesting phenomena. We hope that by taking this chance everyone can take a glance of the mechanism behind.
生活之中，離不開水。我們知道液體除了水以外，生活中也存在著幾種常見與常用的液體，例如：洗碗精、肥皂水、洗髮精等，因此，我們選擇常見液體做為此次科學實驗操作對象，學生應該不陌生也會覺得有趣吧！
常看到清洗油漬碗盤時會使用洗碗精，它在與油水結合時而讓油水瞬間向四周散開，這又是什麼原因？除此，還有一些有趣的現象，希望能藉由此機會，可以讓大家一窺究竟。
二、活動材料 Materials
《胡椒暗器》Pepper Runs Away：水、黑胡椒粒、洗碗精、棉花棒 
water, black peppercorns, dish soap, cotton swab
《油滴爆破》Oil Drop Blasting：水、油、洗碗精、牙籤
water, oil, dish soap, toothpick
《破除結界》Break the Barrier：墨汁、蠟光色紙、洗碗精、水彩筆
ink, glazed paper, dish soap, paint brush

三、活動過程 Process
《胡椒暗器》：1.在盤子中裝上水。2.在盤上撒上少許黑胡椒。3.以棉花棒沾洗碗精後再接觸盤中黑胡椒處，觀察胡椒粒的動向變化。
1.Fill the plate with water. 2. Sprinkle a few black peppercorns onto the plate. 3. Dip the cotton swab with dish soap and touch the area with peppercorns, then observe the movement of them.

《油滴爆破》：1.先在盤子上倒入水。2.在水面上滴入一小滴油。3.以牙籤沾洗碗精後再點在盤中油中間處，觀察油滴的動向變化。
1. Pour water onto the plate. 2. Drop little oil on the water surface. 3.Dip the toothpick with dish soap and touch the center of the plate with it. Observe the movement of the oil droplet.

《破除結界》：1.用水彩筆沾墨汁於蠟光色紙上一畫。2.用另一隻水彩筆沾上已滴有洗碗精的墨汁，並於蠟光色紙一畫。3.比較這兩種墨汁寫在色紙的狀況。
1. Dip the paint brush with ink and draw a line with it on a piece of glazed paper. 2. Pick up another paint brush and dip it with ink that was mixed with dish soap previously, then draw a line on a glazed paper. 3. Compare these two kinds of ink when on the glazed paper.
四、原理探討 Exploring the Cause
We utilize the dish soap to disrupt the surface tension of water. When dish soap touches water, the tension of the contacted area gets weakened, so the objects on the surface are pulled to other unaffected areas due to the strong tension from there. For instance, the spreading peppercorns from operation (I) and the sudden flow and spread of oil and water from operation (II). During the process, the notable gap of tension causes the water surface to flow. Operation (III) is an extended application in daily life, using the dish soap as a surfactant to combine oil with water so that the ink can be left on the glazed paper.
是利用洗碗精來破壞水的表面張力。洗碗精滴入水中，滴入處的張力被破壞，在破壞處的水面上之物會被周遭的強張力而拉引過去。如同操作(一)中的胡椒粒向四周散開；操作(二)中的水向外散開連帶將上方油也一併散開而油瞬間流動。過程中可以顯見因張力差異而造成水表面流動現象。操作(三)為生活中延伸應用，將墨汁滴上洗碗精，再寫在有蠟光的紙上，利用洗碗精的界面活性劑將油與水結合而使墨汁順利寫於蠟光色紙上。
五、過關標準 Standards
Players read the poster first after approaching the stall. They can pass after listening to the instruction, successfully completing the three operations, and understanding that dish soap, shampoo and other common types of detergent can disrupt the surface tension of water as well as they can combine grease and water and thus wash away stains.
闖關者進入攤位後，先觀看入口說明海報，由關主介紹操作後，闖關者能順利完成三項操作，並能理解出洗碗精、洗髮精等生活常見的清潔劑具有能破壞水的張力，它們能將油汙與水相結合而完成污漬清潔的原理後即可過關。
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