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	Radioactive decay
	parent
	daughter
	equation

	( (4He), alpha
	180Hg
	176Pt
	180Hg (  176Pt + 4He

	(  (0e), beta
	223Th
	223Pa
	223Th ( 223Pa + 0e

	(, (0(), gamma
	60Co*(
	60Co
	60Co*( 60Co + (

	n (1n), neutron
	137I
	136I
	137I ( 136I + 1n

	p (1p), proton
	53Co
	52Fe
	53Co ( 52Fe +1H

	(+(0e), positron
	40K
	40Ar
	40K ( 40Ar  + (+

	EC, 0e capture
	90Nb
	90Zr
	90Nb + 0e ( 90Zr

	d, n
	209Bi
	210Po
	209Bi + 2H ( 210Po + 1n

	(, p 
	14N
	17O
	14N + 4He ( 17O +  1H

	n, ( 
	59Co
	60Co
	59Co +  1n  ( 60Co + (

	(, n
	27Al
	30P
	27Al + 4He ( 30P + 1n


Kinetics of nuclear reaction

	nuclei
	No
	k
	t1/2
	t
	Nt

	Tc-99m (()

Medical use
	1.00 (g
	1.93 x 10-3 /min
	? Hr, 5.98 Hr or 359.07 min


	30 days
	? (g  6.07 x 10-37

	Cs-137(()
Fr. Nuclear explosion
	100%
	? yr-1

0.0231 yr-1
	30. yr
	40 yr
	?%  39.7 %

	C-14
	15.3 dpm/g C
	? yr-1

1.21 x 10-4 yr-1
	5730 y
	6462 yr
	7.0 dpm/g C


Energy in nuclear reaction:

	Np-239 (AM = 239.05293 u)
	mass defect

-1.94099 u
	binding energy

7.566 Mev/nucleon
	binding energy

1.749 x 1011 KJ/mole 

 ---

	    2H    + 3H        (       4He +     1n

2.01345  3.01550     4.0015   1.00867
	- 0.01878 u
	-17.50 

Mev/nuclear rexn
	- 1.687 x 109 KJ/mol rexn
	yes


Mass of particles in amu(u): 
e = 0.000549,  p = 1.00728,  n = 1.00867, 2H = 2.01345   4He= 4.0015

Final Review 
Acid/Base

Q6. HOAc-OAc- buffer , Ka = 1.8x10-5    pKa = 4.74 pH range = 4.74(1 = 3.74-5.74

Q8. Use Henderson-Hassel Balch equation:

pH = pKa + log([CB]/[CA]) = 4.74 + log(0.20/0.10) = 5.05

Q9. Use RICE to do the neutralization


First calculation [H+] after dilution by buffer: [H+] = 3.0M(0.50mL)/100.5mL = 0.015M


You can ignore dilution of buffer by the small amount of HCl


R
H+ 
+ OAc- 

( HOAc


I 
0.015
   0.20

0.10


C
-0.015     -0.015
+0.015


E  
(0
    0.185
0.115

Use Henderson-Hassel Balch equation:

pH = pKa + log([CB]/[CA]) = 4.74 + log(0.185/0.115) = 4.95

Q10. Use RICE to do the neutralization


First calculation [H+] after dilution by buffer: [H+] = 3.0M(0.50mL)/100.5mL = 0.015M


You can ignore dilution of buffer by the small amount of HCl


R
OH- 
+HOAc 

( OAc-

I 
0.015
   0.10


0.20


C
-0.015     -0.015

+0.015


E  
(0
    0.085

0.215

Use Henderson-Hassel Balch equation:

pH = pKa + log([CB]/[CA]) = 4.74 + log(0.215/0.085) = 5.15

