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In the freezing process for salt water, the molecular 
vibrations of the water molecules decrease until they are 
less than the strength of the intermolecular hydrogen 
bonds. As the water molecules lock into fixed positions, 
the ions are ‘pushed out’. Thus frozen sea ice is essentially 
fresh water while the water beneath the ice becomes richer 
in ions (more saline) and denser, thus sinking to the 
bottom of the Arctic Ocean and driving the deep water 
currents. In fact, in spring, freshwater pools form on the 
surface, as shown by Chaim drinking fresh water in Fig. 1. 
 

The worrying future for the Inuit 
To southern Canadians, the 
dramatic reduction in months of 
ice coverage of Arctic waters is 
usually discussed in terms of 
shipping access to the Arctic. It is 
rarely (if ever) mentioned that the 
loss of Arctic ice will be 
catastrophic for the Inuit. If Inuit 
are unable to travel widely over 
the sea ice, traditional way of life 
and the marine harvesting, which 
provides the basis of their healthy 
diet, will be difficult, if not 
impossible, to continue. The 
resources themselves (particularly Arctic char) are also 
likely to diminish as warming water will reduce the 
oxygen concentration of the seas. 
 

Footnote 
Chaim Andersen has also been involved in the 
development of the Labrador Inuit Settlement Marine 
Management Plan — Imappivut. 
 

Student questions 
1. Is a hydrogen bond an intramolecular or 

intermolecular bond?  
2. Determine the number of moles of water, sodium and 

chloride in 1.00 kg of sea ice. 
3. Fill in the blank with “increases”, “decreases” or “stays 

the same”. 
 
Concentration of oxygen in sea water  
_____________ as temperature decreases. 

Concentration of ions in sea water below the ice 
_____________ as the ice forms.

The spaces between the water molecules  
_____________ as water changes state from liquid to solid.  

Density of the water  
____________ as it changes state from liquid to solid. 
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STUDENT PUZZLE 
 

Quotegram puzzle 
 
Avi Ornstein 
Classical Magnet School 
Hartford, Connecticut 
 
Complete the sentences and then place the letters in the correct boxes in the grid to find a meaningful quote. If you can 
finish words in the quote, you can work in reverse to complete sentences that may be giving you a problem. 
 
 1) Ice floats due to its ___ ___ ___ ___ ___ ___ ___. 
                                                17    81     37   43   101    55    70 

 2) For safety, when doing an experiment, students should wear lab ___ ___ ___ ___ ___. 
                                                                                                                                   87    40   104  27    83 

 3) A classic demo on polymers compares a ball that bounces to one that goes ___ ___ ___ ___. 
                                                                                                                                                        38     2    91     61 

 4) A halogen that is radioactive is ___ ___ ___ ___ ___ ___ ___ ___ 
                                                                     32     11    105   44    77    26   60   31 

 5) Tom Sawyer used a solution of lime (calcium oxide) and water to ___ ___ ___ ___ ___ ___ ___ ___ ___  
a wooden fence.                                                                           39    95    10   102   62     18    73    24    53 

 6) A ___ ___ ___ ___ ___ ___ ___ ___ is an uncharged subatomic particle with a mass close to zero. 
         23     16    97     7    41    76    33    88 

 7) A solute causes the freezing point of a solution to be ___ ___ ___ ___ ___ ___ ___ ___ ___. 
                                                                                                             107   50    71    63    58    92    64     3     46 

 8) A ___ ___ ___ ___ ___ ___ is used in a lab to guide a liquid into a narrow container. 
               90    13   45    80   93    30 

 9) An alkaline earth that gives a brilliant red color to fireworks is ___ ___ ___ ___ ___ ___ ___ ___ ___. 
                                                                                                                               15    75    57    67    47   20   103   25    4 

10) Radioactive ___ ___ ___ ___ ___ is the breakdown of unstable atoms. 
                                  68   106   74    28   9 

 11) ___ ___ ___ ___ ___ ___ ___ ___ is a hard silver-grey metal that is used in strong, light, corrosion-resistant alloys. 
  94    78    65    84   98    19    22   49  

12) ___ ___ ___ ___ ___ ___ ___ ___       ___ ___ ___ ___ gives soda its fizz. 
  34    48     8     29   79    89    5     12            54     1     99   42 

13) An ___ ___ ___ ___ ___ ___ ___ ___ ___ acid dissociates in water to form hydrogen ions. 
         56    14    72    21    96    85    35    59    51 

14) According to the theory of ___ ___ ___ ___ ___ ___ ___ ___ and Lowry, an acid is a proton donor. 
                                               69    82   66   100    6    52    36   86 

 
1 
 
 

2 3 4 5 6 7 8 9  
 
 

10 11  12 13 14 15 16 17  18 19 20 21  22 23 24 25 26 27 

28 
 
 

29 30 31  32 33 34 35 36 37 38  39 40 41 42 43  44 45 46  47 48 49 50 51  52 53 

54 
 
 

55  56 57 58  59 60 61 62 63 64 65 66 67 68  69 70  71 72 73 74 75 76 77 78 79 80 

81 
 
 

82 83  84 85 86  87 88 89 90 91 92 93  94 95 96  97 98 99 100 101 102 103 104 105 106 107 

 
Enter your students’ correct solutions into a draw on or before April 1, 2019. The prize is Periodic Table Playing Cards to 
be awarded to the student and teacher. The prize is donated by Educational Innovations. For more information about 
this prize go to www.teachersource.com. Please have your students print their names clearly and send your students’ 
solutions to: Chem 13 News, Quotegram puzzle, Department of Chemistry, University of Waterloo, Waterloo, Ontario, N2L 
3G1, Canada; or email kjackson@uwaterloo.ca.       
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