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Part B.



Bitetrazole synthesis

KCN 0,5 g dissolved in 10 mi of water, NaN; in 10 ml added with stirring, + several drops of acetic acid
and 20mg of CuS0, (cat). Temp 5-8C. Heats on its own, don't let to heat up to much. Leave at 45C for 40
minutes, then heat to 90 for 4 hours,

Heated vigorously developing dark green colour , colour change: green at 45 to blue after 3-4 hours at
90C. Crystals of mixed K Na salt filtered from the mother liquor. NH; added , NH; salt less soluble than
Na filtered after that. Yield ~60%.

Doesn’t burn, doesn't work on drop-hammer..

Repeated twice with 0,59 of KCN. Regardiess of what we do, heats when we take it out of the ice bath.
It looks like it influences the result.

2-aminopyridine

0,5 g of pyridine + 1,1 excess of NaNH2, in 10 ml of toluene, reflux 4 hours. Black resin. Add water to
precipitate product, no result.

Repeated 2 times with bigger excess 2.5 of amide and Fe(NO3)3 as catalyst. No product.
Amide looks bad, doesn't really react with water.

Reordered amide

NHN Nickel hydrazine nitrate

0.5g Ni(NOs), reacting with hydrazine (excess, until precipitation stops)~ 2-3ml of hydrazine.
Immediately forms pink suspension, filtered, yield is high, but hard to tell, stochiometry is unknown.
Insoluble in water, ethanol, acetone, DMFA.

Burns nicely.
Drophammer full height full weight works 50%
CHN

Same as NHN, suspension forms slowly, orange colour, yield less than NHN, takes some time and stirring
for precipitation to occur, but still insoluble in all solvents.

Burns,

Works on drophammer with the same weight an height as NHN.



CuHN

Cu nitrate reacts with hydrazine immediately. Managed to get CuHN in alcohol ice bath at around -5C
upon treatment with cold diluted hydrazine. Dark blue Pprecipitate, burns nicely but worse than NHN.
Colour of flame greenish yellow. Maybe hydrazine perchlorate will be good for fireworks..

Decomposes when dry overnight. Useless.

Other metal hydrazine nitrates

Fe, Zn, Al give precipitates looking very like hydroxides. Do not burn, do not dissolve.
NHP (NiCIO,); hydrazine

0,5 g Ni(NO;)2 treated with NaOH to get NiOH. Add HCIO, to dissolve precipitate, controlling pH.
Hydrazine added, solution changes colour to green, then blue(precipitate forms), then purple,
precipitate dissolves.

Both Blue and purple dried up, both burn. Blue one explodes on the match when compressed.
CHP (CoC10,), hydrazine

0,5 g Co(NO), treated as Ni, to get perchlorate, then hydrazine added. Colour changes to green,
precipitates, does not burn. Too little, no more than 10% If add more hydrazine colour slowly changes
to pink, no precipitate. Let it dry up. Product burns and sparkles on the match

CHP works on Drophammer, minimal weight, maximum height (50%)
Flame test good. NHP doesn't burn on flam test.
Tried TGA for CHP, broke the wire, 5 mg too much for it. Apparently exploded at 180C

~25mg spark in mortar!!! Apparently should be ground wet. No problems with grinding wet.(water
added, couple drops) But some of it dissolves.

Dissolves in water and hydrazine. trying to get crystals.

Got crystals from water and hydrazine mixture. Took one week, then precipitated overnight.

Cu(C10,); Hydrazine
Cannot get even at -8C. Reacts immediately with any concentration of Cu and hydrazine,
Flame tests

4 hydrazinates tested on for flame propagation. NHN and CHP ~2m/s, CHN 0.5m/s. NHP sparks or
explodes but doesn't burn steadily. Results and video: folder Alex\Flame test,



Amination of bypyridine

0.5g of bypyridine with 2.2 excess of NaNH;in 10 ml of toluene 12 hours. New amide reacts with water.
Distilled toluene before reaction. After reaction no bypyridine left (TLC) but bad mixture of many

products. Nothing got as crystals.

Metal bitetrazolates

0.2g of Cu, Ni, Co nitrates treated with bitetrazole + couple of drops of HNO3, got Blue, dark blue and
orange precipitates. All spark on the match, do not really burn, do not work on drophammer with full
weight and height. Maybe need more weight.

Diazominotetrazole

Plastic vialt! 0.2 g of 5-aminotetrazole dissolved in 5 ml of 10% acetic acid, treated with equimolar
NaNO; in 5 ml of water. NaNO; added at ice bath temp, slowly with stirring. Left for 20 mins, then 0.2
more g of 5-aminotetrazole added slowly at OC.

Cu sait

Olive green precipitate formed after addition of Cu nitrate. Burns.
Will be interesting to try with Ni and Co.
NHP exact procedure

of Ni(NOs), reacted with of NaOH. Precipitate centrifuged, water decanted, then precipitate

washed with distilied water, again centrifuged. Repeated 3 times. Ni(OH), reacted with HCIQ4
» PH checked all the time to avoid adding too much acid (and

puenuai rormation of hydrazine perchlorate afterwards). Solution transferred to plastic weighing
container and there treated with hydrazine. Upon adding blue colour develops and precipitation occurs.
At this stage divided into 2 container, one container treated with excess of hydrazine until compiete
dissolution of precipitate. Colour changes to purple. Both container left overnight in the hood to
evaporate solvent without heating. Second Day. In both containers have some solvent left. In the first
container, which had less hydrazine initially added hydrazine until precipitates becomes purple and no
change occurs upon further addition. So, at this point first container contained NHP + hydrazine + left
from previous day water and looked as wet as it might seem.



