INORGANIC:

2NaOH + Cl; —» NaC/ + NaC/O + H.0
6NaOH + 3Cl, — 5NaC/ + NaC/Os + 3H.0
NazO + H.0 —» NaOH

NazO + 2HC/ — 2NaC/ + H.O

MgO + H,O — Mg(OH),
MgO + 2HC/ — MgCl; + H.0

Al,O3 + H O - NO REACTION
AlLO3 + 6HC/ — 2AICI; + 3H.0
ALO3 + 2NaOH + 3H,0O —» 2NaAI(OH)4

SiO; + H,O — NO REACTION
SiO, + 2NaOH — NaSiOs; + H,O

P401p + 6H20 — 4H3PO,
P40+ + 12NaOH — 4NasP0O4 + 6H,0

SO, + H,O — H2S0s3 (sulfurous acid)
SO, + 2NaOH — Na,SOs3 + H,O
NaSOs; + H,0 + SO, — 2NaHSO;

Ca0 + SO2 —» CaS03

CaO0 + SOz + 2H20 + %202 — CaS04.2H20
CaCO; + SO; —» CaS0O3 + CO2

Ca(OH), + SO, —» CaS0; + H20

CaO + %20, + SO, — CaSO04

2Na(s) + Clx(g) — 2NaCl(s)
Mg(s) + ClA(g) — MgClx(s)
2Al(s) + 3Ch(g) — ALClg(s)
Si(s) + 2Ch(g) — SiCla(l)
2P(s) + 5Cl(g) — PCls(s)

« for COLD DILUTE NaOH
« for HOT concentrated NaOH

«— HOT NaOH



NaCl(s) + aq — Na*(aq) + Cl(aq)
MgClz(s) + ag — Mg?*(aq) + 2CH(aq)
AlLCls + 12H20 — 2[Al(H20)6]3* + 6CF
[Al(H20)6]** + H20 — [Al(H20)s0H]?* + H30* «— pH = 3 (hydrolysis)
SiCly + 2H20 — SiO; + 4HC/

«— pH =7 (no hydrolysis)
< pH = 6.5 (slight hydrolysis)

«— pH = 2 (hydrolysis), white ppt

PCI5 + 4H,O — H3;PO4 + 5HC/

2M(s) + O, — 2MO

Mg(s) + 2H,0 — Mg(OH), + H> (cold)

Mg(s) + H20 — MgO + H; (hot)

M(s) + 2H,O — M(OH). + H;
M(S) + H,SO4s —» MSO4 + Ho
M(s) + 2H* - M?* + H,

MgO + H20 — Mg(OH),
CaO + H,O —» Ca(OH),
MO + H,O —» M(OH)2

M(s) + H2SO04 — MSO, + H,
M(s) + 2H* — M2* + H,
MO + H,SO4 —» MSO4 + H,O

MO + 2H* — M?* + H,0

M(OH)2 + H2SO4 —» MSO4 + 2H,0
M(OH), + 2H* - M2* + 2H,0

COs + H,O + CaCO3 > Ca(HCO3)2

Ca(HC03)2 — CaCOs3; + CO, + HO

MCO3; - MO + CO2

MgCO3; + HNO3 — Mg(NO3), + CO, + H20

M9003 + 2H* > M92+ + CO, + H0O

CO, + Ca(OH)z — CaCO; + H,O

«— pH = 2 (hydrolysis)

(M = group Il metal)

«— M=Ca, Sr,Ba
«— M = metal with ON of +2
«— M = metals with ON of +2

—pHI

«—pH 11-13

«— pH 12-14 - M = Sr, Ba, Ra
«— M = metal with ON of +2
«— M = metal with ON of +2
«— M = metal with ON of +2

«— M = metal with ON of +2

«— M = metal

«— M = metal

« thermal decomposition



M(NOs3)2 — MO + 2NO; + 120,

Cl> + H2O — HC/ + HOC/
2HOCI — 2HC/ + O2
2Cl + 2H20 — 4HC/ + O2

Brz + H,O — HBr + HOBr

H, + Cl, —» 2HC/

H, + Bro —»> 2HBr
H, + I, » 2HI

« thermal decomposition

«— M = Mg/Ca/Sr/Ba< brown gas, solid melts
« strong oxidising agent, Kills bacteria
«— UV light

«— overall reaction

«—in UV light
«— heat gently

«— heat

NHa(g) + HCI/(g) — NH4CI(s) (synthesis)
NH4C/ — NHs(g) + HC/(g) (thermal decomposition)

NaC/ + H,SO4 — HC/ + NaHSO4
2NaC/ + H2SO4 — 2HC/ + NaSOq4

NaBr + H,SO4 — HBr + NaHSO4
HBr + H,SO4 — Brs + SO, + 2H,0

Nal + HoSO4 — HI + NaHSO4

HI + H,SO4 — I, + SO7 + 2H,0
6HI + H,SO4 — 31, + S + 4H,0
8HI + HoSO4 — 412 + HoS + 4H20

< conc H2S0,4 <+ CfF can’t be oxidised by c. H.SO4
« conc H.S04 «— C/f can’t be oxidised by c¢. H.SOq

«— conc H2S0,

«— bromide = stronger reducing agent than chloride

«— conc H.SO,4

< iodide = stronger reducing agent than Br- or CF-

2Cu?*(aq) + 4I(aq) —» 2Cul(s) + Ix(aq)

blue sol. off-white ppt

2H,0, —» 2H,0 + O,

Catalysis of SO3 production by NO-

SO, + NO, —» SO3 + NO
NO + %20, — NO>

brown sol.

«— NOs is regenerated



ORGANIC:

ALKANE + excess O, - CO;, + H,0O

Type: Complete combustion

ALKANE + limited O - CO/C + H,O

Type: incomplete combustion

ALKANE + Cl/Br, - HALOGENOALKANE
Type: homolytic free radical substitution
Condition: UV light

ALKENE + Hz — ALKANE
Type: electrophilic addition
Conditions: 150°C + Ni catalyst

ALKENE + C//Br, — DI-HALOGENOALKANE
Type: electrophilic addition

Conditions: room temp

ALKENE + HX(g) > HALOGENOALKANE
Type: electrophilic addition

Conditions: room temp

ALKENE + KMnO4/H,SO4 — DIOL
Type: oxidation/redox/addition

Conditions: dilute, cold (ie. room temp)

ALKENE + KMnO4/H2SO4 — MIX OF CARBOXYLIC ACID/KETONE/CARBON DIOXIDE
Type: oxidation/redox/addition

Conditions: conc., hot

ALKENE + STEAM — alcohol
Type: electrophilic addition
Conditions: 300°C, 60 ATM, HzPO4



LOTS OF ALKENE — ADDITION POLYMER
Type: Addition polymerisation

Conditions: Very high pressure

HALOGENOALKANE + NaOH(aq) -» ALCOHOL + Na*X-
Type: nucleophilic substitution

Conditions: NaOH(aq) + heat under reflux

HALOGENOALKANE + NaOH(ethanolic) — Alkene
Type: elimination

Conditions: NaOH(ethanolic) + heat under reflux

HALOGENOALKANE + conc. NH; - AMINE
Type: nucleophilic substitution

Condition: Ethanolic solution of ammonia + heat in sealed tube/under high pressure

HALOGENOALKANE + HCN — NITRILE
Type: nucleophilic substitution

Condition: KCN dissolved in ethanol + heat under reflux

PRIMARY ALCOHOL -> ALDEHYDE
Type: oxidation/redox
Conditions: KoCrO7/H2SOy, distill

PRIMARY ALCOHOL — CARBOXYLIC ACID
Type: oxidation/redox
Conditions: K2Cr,07/H.SO4 + heat under reflux

SECONDARY ALCOHOL — KETONE
Type: oxidation/redox
Conditions: K2Cro07/H2SO4 + heat under reflux

ALCOHOL — ALKENE
Type: dehydration
Conc. H3PO4 or A,O3 or conc. H2SO4



ALDEHYDE — CARBOXYLIC ACID
Type: oxidation/redox
Conditions: K2Cr.07/H>.SO4 + heat under reflux

ALDEHYDE — PRIMARY ALCOHOL
Type: reduction
Conditions: LiAH4 (dry ether) or NaBH4(aq)

CARBOXYLIC ACID — PRIMARY ALCOHOL
Type: reduction
Conditions: LiA/H4 (dry ether)

KETONE — SECONDARY ALCOHOL
Type: reduction
Conditions: LiA/H4 (dry ether) or NaBH4(aq)

ALDEHYDE/KETONE — HYDROXYNITRILE
Type: nucleophilic addition
Conditions: KCN + H,SO4 + heat under reflux OR HCN with traces of KCN + heat

ALDEHYDE — CARBOXYLATE ION with Tollens’ reagent
Type: redox
Conditions: AgNOs(aq) + NaOH(aq) then add NHs(aq)

ALDEHYDE — CARBOXYLIC ACID with Fehling’s solution
Type: redox

Conditions: Fehling’s solution

ALDEHYDE/KETONE — HYDRAZONE
Type: nucleophilic addition-elimination
Conditions: 2,4-DNPH

METHYL KETONE/SECONDARY ALCOHOL, ETHANAL, ETHANOL, PROPAN-2-OL —
iodoform/triiodomethane + sodium carboxylate

Type: N/A

Conditions: I>(aq) + NaOH(aq)



NITRILE + Na + ETHANOL — AMINE

Type: reduction

NITRILE + dilute HC/(aq) > CARBOXYLIC ACID + NH,*
Type: acid hydrolysis

NITRILE + dilute NaOH(aq) - CARBOXYLATE SALT + NH3
Type: alkaline hydrolysis

CARBOXYLIC ACID + Na(s) » CARBOXYLATE SALT + Hx(g)
Type: redox

Conditions: dry conditions

CARBOXYLIC ACID + BASE - CARBOXYLATE SALT + H20(l)

Type: neutralization

CARBOXYLIC ACID + METAL CARBONATE — CARBOXYLATE SALT + CO;, + H,O
Type: neutralization

Effervescence

CARBOXYLIC ACID + LiAH4s - PRIMARY ALCOHOL + H,O
Type: reduction
Conditions: LiA/H4 should be in dry ether

CARBOXYLIC ACID + ALCOHOL —» ESTER + H>O
Type: condensation/esterification

Conditions: Conc. H2SO4 catalyst

ACYL CHLORIDE + ALCOHOL — ESTER + HC/
Type: condensation/esterification

No catalyst needed



