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Ecuatia de stare a gazului ideal:
P-V=vu-R-T

P = presiunea gazului, in atm {1 atm = 760 mmHg = 760 torri
= 1,013 -105 Pa)

V = volumul gazului, in L1 Pa=1 N/m2

v = pumarul de moli de gaz, in moli

R = constanta universala a gazelor perfecte = 0,082 dm3 -

atm /K - maol

T = temperatura, in K (T=t+273)

Ij=1N*m
Relatia dint irul o li 5 ;:
m
n=— 1) n = numarul de moli
M m = masa

M = masa moleculara
m=n-M (2)

Relatia se utilizeazd pentru transformarea masei in moli (1) sau
a molilor in masa (2)

Unitatile de masura:

mol—+ grame sau kmof—* kg

grame—= mol sau kg—= kmol

Relatia dintre nu | de mali 5i volum:

V=n-Vv0 V0= volumul molar (volumul ocupat de un mol de
gaz) =224 L

V=n-224 X1)
v relatiile se utilizeaza pentru transformarea
maolilor in m
n=—— {2) (1) sau a volumului in maoli (2)
22,4
Unitatile de masura:

mol ___, Lsau kmol__. m3
L » Mmelsaumi__, kmol
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During the titration, the redox chemical reaction between FE (2+) A ¢ with KMNO4 in an acid medium. The low shape is: 5FE2 + + MN5 + 042- + 8h + 4 € ;e MN2 + + 5 fe3 + + 4H2o0 fe2 + = agent reducattorkmnno4 = oxidizing agent the base of calculation t k kmno4 / fe-A%se apply report relationship: t KMNO4 / FE2 + = T KMNO4.EG FE2 + /
EG KMNO4UND: A, 4 "¢ T KMNO4 = KMNO4 (G / mL) The Holders, which react with A, C204 (NH4) 2.2H20, 25 ml of solution, extracts From the aforementioned balloon, where 0, 7120 g of C204 (NH4) were dissolved (NH4) 2.2h20.3, & "¢ eg fe2 + = equivalent gram of fe2 + ion in km4a a" ¢ eg km44 = kmno4 equivalent in Kmmo4, in redox
chemical reaction with fe2 + & is & A"4 (nh4) 2.2h2o0, in the acidified middle of the km4 3, it is calculated using the equivalents of the chemical reaction with c204 (nh4) 2.2h20, A "~ & A" is &" is a mathematical relationship for the title: n eg Km44 = nc c204 (nh4) 2.2h2ot A ¢ = md A ¢ kmno4 (g) / vs (ml) where: nc KMNO4 = NURA EG DI KMNO4NEG
C204 (NH4) 2.2H204 (NH4) 2.2H20 = Es. Number of C204 (NH4) 2.2H2 A calculation step «Note: X = C204 (N H4) mass 2.2h2o0y of 25 ml of solution, which will be titrata = KMNO4 meal consumed in reaction, X, g of C204 (NH4) 22H2A°CC2or4 (NH4)2.2H20, X, 25 ml of one Solution, if i in 200 ml solucy, 0.7120 g of C204 dissolved (NH4)
2.2h20 a,, with a rule three plastic. In 200 ml of solution ie a,— A "a,— | A¢a- | . 4,7 | 4,— | Chemical Reactivity: Chemical Reaches Are Complex, But for Analytical Calculations, The Following Is Accepted. Mental 1: PE: OVER KIA £ A3%N TITRATION BEAKER, THERE ARE: -Il1 4,—isA"A"A"A 38" A" 8" A"A"A"¢4"¢A"¢a"¢ca"¢a"¢a"¢a"¢a"
¢a"¢ad"¢a"¢a" ¢ ¢a"¢a"¢is of the analyzed solution; -Chi2, Rooting, unstable excess ions I (-), because it suffers complex reats; The [HGI4] complex 2. The Peliii of I was consumed and there is ion. [HGI4] 2-. Equivalent law is valid: Neg ki = neg of Hg (N03) 2 times 3, beyond is excess HG (NO3) 2. It is added by HG (NO3) 2, [HGI4] 2- It is
Decomposed, with the formation of the precipitate HGI2: [HGI4] 2- + HG2 + a4 € "2Hgi2A, A, A, precipitation stops when the precipitate of color HGI2, RO &" ¢ is displayed. 0.7120 g of C204 (NH4) 2.2h20 &, dissolving in 25 ml of solution ie &,— Aa—-4a-|A¢a—-4-|A¢a—-4a—-|x=25ml 1780 g of c204 (NH4) 2.2H20, with the equivalent law: n
eg Kmno4 = NECC204 (NH4) 2.2H20dounds: KNO4 = KMNO4 / and KMNO4 A ¢ for Reactoxeg KMNO4 = M KMNO4 / NumAx E- -acceptance of E- = 158 g/ Mol /5 = 31.6 A ° C, for example A ¢ km44 = x ex. / 31.6 ** NEG of C204 (NH4) 2.2H20 = C204 (NH4) 2.2H20 / EG C204 (NH4) 2.2 H204 (NH4 ) 2.2H20 = 0.1780 GEG C204 (NH4) 2.2H20
= M C204 (NH4) 2.2H20 /2.1 E-CEDH> IM C204 (NH4) 2.2H20 =2.aC + 4.A0 + 2.a N + 8.ah + 2.m H20 = 142 g/ miles C204 (NH4) 2.2H20 =142/2 =712 =n A°C (3 +) which returns a 'CIA Course 1 e-4 4 a ¢ e- -a°N C204 (NH4) 2.2h20 = 0.1780 A, / 71 esenza of the equlvalence law: x/31.6=0.1780/71x = 31, 6,1,253.10- 3 m kmmno4 = X
=31.1,253,10-3 hi-I I + - + [¥4l KMNO4: T KMNO4 = MD KMNO4 = 31.61.253.10-3 g/ 18.9 ml = 31.6, 0.06629.10-3 (g / ml) A ¢ -A ¢ -A ¢ A¢aA¢-A¢A¢A¢A¢¢¢¢¢A¢A¢A¢-A¢-A¢A¢A A¢-A¢-A¢A¢cA¢c¢¢¢cA¢ACACAGCACACACECECACECECEcEA Ag A¢-A¢A¢A¢A¢¢¢¢¢¢A¢A¢¢A¢A¢A¢A¢A¢-A¢A¢AA
¢A¢A¢c-A¢A¢A¢A¢¢-A¢-A¢Ad¢c¢¢kmd/fe2 + with mathematical expression: t k kmno4 / fe2 + = t .EG FE2 + / EE KMNO4EG FE2 + = A fe2 + / number of electrons cedA"> IEG FE2 + = 56/1 = 56T KMNO4 / FE2 + = 31.60,06629.10 -3 (g / ml) .56 / 31.6 = 3.712592,10-3 A ¢ -kmno4 / fe2 + = 0.0037126 R: 0.0037126 R: 0.0037126 R:
0.0037126 Type of reaction Complexation Determination of soluble halide with HG (NO3) 2 A ¢ A, = "Mercurimetry mercurimetry includes titrimetric methods, based on the formation of complex combinations between (Hg (NO3) 2 Holders and are analyzed, such as the CL-, BR indicator Scn-.un of the equivalence pomt (pH = 3. 2 3.3), with
bromophenol, to adjust the pH and which with with Do not contradict other resolution variants. Resolution Note: HCL = Substance to be analyzed, Anah = titrant, bt b/ a a = t naooh / hcl = tuture of the naoh solution related to hclA re: A ¢ naoh solutions solution = t naoh = 0.043522 g/ mlA ¢ 4,~ A" A"A"A"A"A" e A"A"A"a"A"A"A"AA% 1Yl a
neutralizing reaction occurs: NaOH + HCL = NACL + HOOUU-SCUM The concept of A ¢ 4,— t b/ a is applied (g / ml) A ¢ &,— for the failure problem? For the first time, we must calculate the equivalent of HCL correspond to NaOH for example by 1 ml Sol the NaOH with a title of 0.043522 (g / ml)! Neg Naoo of 1 ml Solution = Neg HCL A ¢ &,— "Then,
we will calculate the quantity of HCL (G) of 1 ml, from the number of HCL equivalents! This quantity of HCL g / ml is t naoh / hclA ¢ - A%ce Molecular weight / Proton number CEDIA"> I (+) EG HCL = M HCL /1 = M HCL = 36.5NU A" is A~ A" 4 "¢ I have to calculate: -Canatity NaOH (G) of 1 ml solution = m naoh =?, g-neg naoo =? - neg hcl =? - The
amount of hcl equivalent =? It is a personal point of view. It forms a purple complex. EG A) / EE] BEG B = Gram Equivalent of Titranul BEG Actions A = Gram equivalent of replacements of analysis B Ed and G A is calculated with the rules, when the sospopors "e 'in reactions of neutralization and redox. The sodium chloride dosage takes place with
the Mohr method, the equivalence point indicator is the chromate of potassium, solicy. Eg Ki / ad es. HG (NO3) 2 - Where: T HG (NO3) 2 A ¢ = Hg Titar (NO3) 2 A ¢ (g / ml) eg Hg (no3) 2 A, = gram hg equivalent (no3) 2 &, eg ki = equivalent gram in kic2) calculate hg (no3) 2 &, as follows: t hg (no3) 2 A, = md hg (no3) 2 /vs (g / ml) t hg (no3) 2 A, =
0.5187 g / 20 ml = 0,025935 approx .0259 g / mlrezulta: t hg (no3) 2 A ¢ / ki = 0.0259 g / ml.166 162.5 g = 0.02646 g / ml R: 0.02646 g / ml bibliography1.conf. 10 H20 = 0.019069 g / ml Ribbons during time I am: a) reactivity of the hydrolysis of the na2b407 base in abotive solution: na2b407 A ¢ + 7 h20 A ¢ A ¢ "2 naoh + 4 h3bo3 1mol of na2b407
produces 2 moles of naoh, difficulty. h3bo3 is a weak acid , where Ka is 6.0.10 -10 and will not significantly influence the results of titration. A, 'A, global reaction during titration is: na2b4o7 + 2 hcl A ¢ + 5 h20 & € ¢ 2nacl + 4 h3bo3A ¢ -equivalenza. It is given by the color of the acidium-base indicator color, Metyloran, in this case. 42 at the
equivalence point: Na2B407 I¥4g by H3BO3EG = Grameg equivalent to NA2B407 = 190.686 for example at HCL = 36.458 calculation T Na2B407 / HCL with mathematical expression B /A = (T B (G / mL) .EG A) / eg bt na2b407 / hcl = 0,019069 g/ m1.36,458 / 190,686 = 0,003646 A ¢ g / ml approximately R: A, t na2b407 / hcl = 0,003646 g / ml
precipitation type Prev iPitative when chlorine grams are found in a NACL solution, DAC A "Af The Titrarea S-AU Consumed 19.95 ml SolAA> IE de Agno3 ,, CARE TITRUL T Agno3 / CL = 0.03640 G / ml. Phases: A ¢ -A°m Naoh A calculation of Titrul, T Naoh (G / ml), with definition of the definition of the title: 1ml solution Naoh has 0.043522 g naood
dissolved. Es. Naoh = m naoh / m naohn es. Naoh = 0.043522 g /40 (g / mol) = 0,0010881 / 1 ml NaohA ¢ Ayeg HCL solution is equal to Neg Naoh / 1Millato which: Neg HCL = 0, 0010881A,-3°m HCL /1ML = ? M HCL = NG HCL.EG HCLM HCL = 0,0010881 .36.5 = 0.039713 G calculation Formula A a "¢ TB/A = (TB(T(T (T (G/mL). The ionic
form of EquaA” the substance Chemistry is composed of semi-heads of: A ¢ 4,—~ "Discount: (MN7 + 042 -)A ¢ 4,-" 4, + 5and 4,~ "+8h + A, A€ mn2 + + 4H20 A, / .2kmno4 = Oxidizing Agent A, A, A, A, A, A, A, A,A,A,A,A,A,A A A A A A,A A A A A, 3,3, 4~ "Oxidation: (022-C3 + A," C3 + 022-A,)2-A,A,A,A,A,A€4€ ™ '2C4 +022-/.5
C204 (NH4) 2.2H20 = reducing agent; -10 and a,— "A ¢ We stayed + + z + + The chemical covers of the chemical reaction are: *** 2kmno4 +8 H2S04 + 5C204 (NH 4) 2 4 € 2mnso4 + K2S04 + 5 (NH 4) 2 SO4 + 8 H20 + 10 CO2 b) The same, Sollance KMNO4 , with title calculated above, securities a solution that transmits FE (2+) into the acid
environment. NA"Ajiuni A ¢ -annotA~"ajii b = reagent solutions, known concentration, named and titrant solution, owner a = substance to be analyzed, chemistry. Overall, between titrant and substantially analyzed is: B (Tenoltlant) + A (substantially analyzed, dose) = C (products and reagents) Report A ¢ -Titrum with the substance to be analyzed, a
reactive substrate used for the titration of the score: T B / A, (g / ml); where the line / means: reported, in relation to something, someone defines the Titer solution to the owner B, in relation to the substance to be analyzed, A, the number that shows the quantity of substances to be analyzed, expressed in grams, equivalent to the Quantity of titrante b,
which is in 1 ml of solution of titrators, B. (ie: A, the number of equivalents and grams of b of 1 ml solution b = num the equivalent of the gram of a) mathematics mathematics for The calculation of the t b / a, when it is known tb/a = (tb (g / ml). 10 h20 is 0, 019069 g / ml. types of chemical reactions in volumetric analysis, neutralization reaction
(redox) Precipitation Reaction Creative demonstration of the mathematical report for the calculat1on of T B / A of the NaOH solut1on has the titre equal to O, 043522 g / ml. Dr. Maria M1trAnNescu Chem1stry Analytical Chemlstry Quantitative, Institute Polytechnic - Traian Vula TimiA" & "¢ TimiA" 4" ¢, 19792 Resolu~tionz - CL (-), from NACL = Ion to

on: 2 AG + A, + Cro42-A, "A, AG2 CRO4 A ¢ A€ 4€ "roA” &" ¢ uks agcl = 1.8 .10-10ks ag20r04 = 8 2 10- 12A EG Agn03 =M Agno3 =169.875-EGCL(-)A ¢ = 35 457 Phases of vacuum cleaner calculations . +) With mathematical expression: t b / a=(tb(g/ml. And g a) / eg bt agno3 /cl a, =t agno3. eg cl (- ) / and agno30.03640 g / ml = tago3.
35.457 /169,8750,03640 g / ml. 10 H20 In relation to HCLA rtim: solutions A ¢ -Na2B407. For the titration of 25 ml of this solution, it is necessary 18.90 ml of KMNO4 solution, it is necessary a Strong H2SO4 acid medium, calculates the TMMO4 / FE2 +, for acid titration. (Titer of Sollance KMNOA4, in relation to FE2 +). g / ml-t HCL / Naoo =? (g /
ml) Calculations. 10 H20 / HCL = Title of the NA2B407 solution. 10 H20 / HCL. **** in the volumetric analysis based on neutralization reactice, Borax (NA2B40O7. Resolution: HCL = substance from Analiz Zare, Ana2b407. 10 H20 = titrant, bt b / a = t na2b407. 169,875 = t agno335.457t agno3 = 6, 18345 g/ ml/ 35.457 = 0.174393 g / mlA ¢ 4,—-4"¢
scalcolta agno3 I¥am of 19.95 ml solution Agno3m Agno3 = T Agno3.vs of Agno3 = 0.174393 G/ ml.19,95 = 3.47913887 TE a € 3.4791 - Calculata CL (-), X (G), with the equivalence law: Negno3 = Neg CL (-) M Agno3 / EG Aagno3 = X/ EG CL (-) 3,4791g / 169,875 = x / 35.4573,4791, 35.457 = x.169.875x = 0.72617 a4 € 0.7262 g by Ion CL (-) result &
'‘which: R: A, 0.7262 G by Ion CL (-) Reaction type RECAZEX RECOX of 0.7120 g oxylated corridor ammonium is prepared in a solution balloon 200 ml. 10 H20, in the presence of methyl methyl or Rocy u acid methyl acid). To calculate the tire of this solution related to HCL, T Naoh / HCI .. Calculate the Tito of this solution II in relation to HCL, TA ¢
Na2B407. HTTPS: // Chim Eg A) / eg BT NaOH / HCL / = (0.043522 g / ml.36.5) / 40 = 0.039713 Type of reaction g / ml ml Titrum neutralization of a NA2B40O7 solution. 10 H20 = T Na2B407. SOLVINGASPLATION IEA) We have a KMNO4 solution, a certain unknown concentration, expressed as a titre (G / ML), which securities a solution of C204
(NH4) 2.2H20, volume and concentration known (or number of equivalents). During the titration, Recox chemical reaction between C204 (NH4) 2.2h20 A ¢ with KMNO4 in the acid of the environment. Acid worked (HNO3 addition) to avoid the HG2 HydroLisi + Hg solution solution (NO3) 2 - set by titration with a TitroDhax solution & 'from NACL.
Potassium iodide dosage by titling with mercury nitrate 20 ml of solution Solenia Ki is titled with solution of 15.5 ml of HG (NO3) 2, 0.1 m, with the correction factor for concentration, F = 1 , 0081.a) Write the chemical forces that occur during the titration; b) calculate t ki (g / ml); c) Determine T HG (NO3) 2 A ¢ / ki. b) Titrul, T di ki, if the volume of
the solution is 20 mlb1) explains the mathematical relationship: t ki = md ki / vs (g / ml) where: md ki = mass = mass dissolved from ki (g) in 20 mlvs = the volume of ki = 20 ml) tim md ki and is calculated by the equivalence law at the time of the equivalence point, from the titration with hg (no3) 2: ki = neg of hg (no3) 2 & NG = number of
equlvalents and gram of ki, respect1vely HG (NO3) 2 A, neg = MD / EGEG Kl is 4 "¢ and es. HG (NO3) 2 A, calculated with mathematical expressmn for salt, when they do not participate in Redox reacts: for example KI = M KI / NUMAxr K (metal). VALENA "> A KEG HG (NO3) 2 A ¢ = M HG (NO3) 2 A ¢ / number of Hg (metal) .valene a,— 4, | A¢a-
a,- |A¢a—| |A¢a—||a—||a—|A¢a—|aa—|a—|a—|a—|a—1 |A¢a—|a—|A¢a—|aﬂ |A¢a—|A¢a—1A¢a—1A¢aﬂA¢a—-A¢a—-A¢A¢a—|A¢A¢a—-A¢A¢A -~ a¢ A ¢4 4a"¢) Calculation phases HG (N03)2A (g)of155m10fa0 1 M molar concentration solution is 8" & & is It is = 1.0081, as follows: cm = mdhg(n03)2A¢/mhg
(no3) 2 &, .vs. F (mol /1) m hg 2 A¢ = AHG + 2.an + 6.a 6.a Mol /1 = md / 325g / mol.15.5,10exp-31.1,0081md hg (no3) 2 A ¢ = 0.1.325¢.15.5.15.10.10exp-3.1.0081 = 0.5078 Ice calculation, for example HG (NO3) 2 A, EG Hg (NO3) 2 A, = M HG (NO3) 2 A, /2.1=325/2=162.54 ¢ 2 A, = 162.5 ket-a? calculation of ki, of the law of equivalence: Neg ki =
Neg Hg (NO3) 2 A, =0.5078/162.5 = 3,1249.10EXP-3 I%m MD KI (G) MD KI = NG KI.LEGKIEGKI=MKI/1.1 =MKI=aK+ai=39 + 127 = 166GREATE: md ki = 3,1249,10-EXP3 .166 = 0.5187 p ki (g / ml) t ki = 0.5187g / 20 ml = 0.0259 g / mlr: 0,02594 g / ml *) Calculation t hg (no3) 2 A ¢ /
kiexpliciA"> iic1) apples math relationship: t hg (no3) 2 A ¢ / ki = t hg (no3) 2 & ,. The equivalence point indicator is also the KMNO4 solution. 10 H20) is a substantial substance, which forms the exact concentration solutions, called HCL solution, about 0.1 N concentration, is determined & 'by titration with solution of 0.1 n of NA2B407. NA2B407.
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