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the canary in the coal mine is not the biochar, it is the clay itself. for the most part, the clay is packaged as aggregate, with biochar attached as a kind of additive
to it. once the clay is incorporated into the aggregate, the biochar is forced to adhere to the clay through the strength of the bond with water. not surprisingly, the
strength of the biochar/clay bond is very strong, but there is a limit as to how much biochar can be held within the clay aggregate. as the clay swells and the
biochar is pulled from the aggregate, the clay shrinks back and pulls the biochar out with it. this can create slurry problems in construction. the canary in the coal
mine is usually when the clay aggregates start to sink. a relationship can be drawn between the size and strength of the biochar particles, the water holding
capacity of the clay, the water retention in the soil and porosity of the soil or sand. water holding capacity can be measured by the kelvin number or t/t ratio of
soil, where t is the percent water content and t/t is the moisture content after 1 hour of drying. generally, a low t/t number indicates good water holding capacity
or a high kelvin number is associated with moisture content after drying after 1 hour of soil drying [ 5, 63 ]. if the assembly will be exposed to high temperatures,
the use of solder having a higher melting point is generally advisable. this will increase the thermal shock resistance as well as creating a lower substrate
temperature during soldering. in general, rework is recommended. this will ensure that the proper traces are picked up at both ends when soldering. the printed
circuit board should be checked for continuity through the signal lines after reflow. if the board has discontinuities, simply check the continuity again after
properly soldering components. rework should be done as soon as possible after reflow. the longer it is left, the more likely it is that the solder joints may become
weak and unreliable. be sure that the solder joint is cleaned and a new flux is applied before the board is reworked. the solder joint is usually cleaned by using a
solvent such as isopropanol and a cotton swab and the joint is then wiped off with a clean cloth. there is a special cleaner called no-puddle that is designed for
cleaning the copper area of the board and which will not disturb the board. after that, the solder joint is wiped off with a clean cloth.
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indentation test and density test of the sand-soil mixture showed that ps-1 specimen has the highest
moisture content (83% of its maximum). on the other hand ps-2 specimen recorded the lowest value
(29%). this means that the results obtained from the three cycles could indicate that ps-2 is the most
stable sample. while all the three tests concluded that ps-1 is the most stable sample, the results
obtained from the three cycles could indicate that ps-2 is the most stable sample. the linear
relationship between cwr-1 and cwr-2 indicates that ps-1 has the lowest, while ps-3 has the highest cwr
of the three. therefore, ps-1 produced the lowest value of trs. higher cwr indicates that samples with
higher values of cwr are more prone to trs. consequently, all samples, including ps-3, are prone to
cracking under thermal shock conditions. the results obtained in this study indicate that thermal cycling
is the most influencing factor in the development of surface cracking under thermal shock conditions in
the different biochars. this is attributed to the fact that biochars usually have a lower thermal
conductivity and are, therefore, subjected to a higher temperature gradient during the heating cycle in
comparison to the reagents of the formulation. therefore, biochars may tend to develop surface
cracking due to the accumulation of a higher temperature gradient on their surface at the end of the
heating cycle in comparison to the reagent, especially if the biochar mass is high. from the temperature
curve of the tga we can see that at all temperatures the three biochars had similar behavior while at
950°c temperature there is a sharp difference between the three biochars. this means that at 950°c the
biochars start to decompose and the reaction is hindered by the high temperatures which is not the
case in the case of the two other temperatures which are still below 950°c and the reactions happen
more or less simultaneously. at 950°c temperature, although all biochars have the same total weight
loss which is 14.29% indicating that they all decompose in the same way, ps-1 showed the highest
weight loss rate of 4.3%/min, while for ps-3, it was only 3.3%/min and for ps-2 it was 2.2%/min. at lower
temperatures the reaction is blocked due to the formation of compounds as a result of the chemical
reactions taking place. these chemical reactions form a solidifying product which causes the beginning
of the decomposition process to be halted. the c¢/n ratio of the biochar samples is approximately
between 35 to 50 which indicates that they are rich in nitrogen, and thus they are alkaline in nature.
indicating that they are a fertilizer. there are calcium salts which could form on the sample surface
which will form the granules, which could act as a barrier preventing the reaction from taking place and
cause the compounds to freeze. at higher temperatures, the reactions are more intense and it is easier
to get compounds to form. the compounds forming are different, and result in a different reaction. ps-1
and ps-3 have a different type of compounds which prevents the formation of a compound that could
prevent the reaction from taking place. however, this causes the compound to be formed at a slower
rate. at higher temperatures, the reaction speed is increased which allows for more rapid accumulation
of compounds which results in less energy being used. 5ec8ef588b
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