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*RPXNEHCEDEIDERH TSI L, EFXHINBVEDERARERET B,

1. HFBEIBEARFEC, BARBEAEZBICRLAESVL, £, BBHRESRGEFERZL LAV, FHABRGXF
TREMRELETS,
(1) Analytical instrument (2) BELE ST (3) X4 (4) separation analysis (5) &2 #7
(6) BENH (7) EEDH  (8) RKESHT (9) AT bJL (10) electrical double layer

2. UTOQT &Q20 [ZEH] 2EHEILN,
Q1. The formula for n-hexane is CsHis. The formula for cyclohexane is C¢Hi2, the same as the
formula for hexene. The presence of a ring (R) or double bond (F) resulted in a change in the
ratio of carbon to hydrogen. This change is a general property and based on it the following
formula is derived. The number of rings plus double bonds (also known as the index of hydrogen

[1] or the degree of unsaturation) in a molecule of formula C;H,N.O,,(Hal); is

RE=R+E~- x—%+%— L+ 14)

(; C = carbon, H = halogen, N = nitrogen, O = oxygen, and Hal = halogen)

The index of hydrogen deficiency is used to calculate the number of rings and unsaturated
bonds (double and triple bonds), where (i) Rings count as 1 index of hydrogen deficiency, (ii)
double bonds count as 1 index of hydrogen deficiency, (iii) triple bonds count as [5] indices of
hydrogen deficiency.

For example, for n-hexane, x = 6, y = 14, so the number of RE is 0 (; zero). For cyclohexane, x
=6, y = 12, therefore RE = 1. For benzene, C¢Hs, RE = [6] , i.e., 3 double bonds and 1 ring.
Acetylene, C>H>, contains a triple bond between the two carbon atoms. Equation RE applied to
acetylene yields RE = 2. A triple bond is equivalentto  [7: t“F*(number)] double bonds. The
equation does not tell us whether we are dealing with 1 ring or 1 double bond or 2 double bonds
vs. 1 triple bond, or as in the case with benzene, a delocalized molecular orbital that can be
represented for bonding purposes as 3 double bonds. We need to use the equation in conjunction
with the molecular formula (and any other information we have from IR and NMR, etc.) to
postulate a reasonable structure.

Q2. Activity is equal to the concentration times the activity [8: H.iE(word)] for the species in
solution. That is

@ion = [Mion] X fion
where aion 1s the activity of given ion in solution; [Mion], the molar concentration of the ion; fion,

the activity [8] oftheion. (Ref; Undergraduate instrumental analysis, 6 ed)
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3. LUTORNIZATIEOQIZEZ LGS,
@ TG/DTARIEIZLEYKRHETEDZRNIERE TCHELUDTAMBRERTICELO =, ZHEED R
W, W, TRNTOEHEELSESOTERLET S,
Q@ LUTD@~ODEDTHERIZIE, AKNSAICLDIATEKENEENTND, EBOERERY
BEW, M, TRTOANIREBRCETERET S,
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JAXNTZTT4—IZBALT, UTOEBAEMIRLEILN,
@D UINFE(sorption)

@ My o< b4 < 74— (normal phase chromatography)
Q@ Wy oOx k4 Z 7T 4— (reverse phase chromatography)

BENMEER, HABMEAR - A4 8 - EESRESN - RHTMA BRI TS, FIS, (7
MEROEMFERICELY, 100 AORFEEZ L OEBMDPFERAUET 5 EMNTESD, MALD JEIFA
FUAEED—DTHY, BERREFOEPEES/ —NLEEZZETHHRTHD, MALDI EDA
A LR ERBE LB =L,

HENHTIE, BONLEHERARY MLODFAFVE—V@EE, 2L KEWLm/z E—7)
e, AR FORFELERICRET S ENTED, EHIT, TITAVMAVE—VURE
DINE—UhD, DFEBEEOHENTES, 4-4 % % J > (4-octanone or butylpropylketone;
CH3(CH,)2CO(CH2)sCHa) A, aBfZd & McLafferty 8xfu % L=3B4&, EQKS BRI T T AV MAFELND
n, TODFEEEEZARIWN, £z, ZOHDFELBEZIHILMC: 12, H 1,0: 16),

BELIOWICELT, UTOBWZEZ BRI,
D ROBIEETRISIZETHZ2XRILVAMDOREEZTH I,

Ox + ne” = Red

(Ox: oxidation state, Red: reduction state)

i, BREN E, BRESWEN B, [AETH R(B.314J/Kmol), BE TK), RISEFH#H n, 77

T —EH F(96485C/mol), FEa & T 5,

@ R2I12F, WS OLDEEBHEMNER LT, XY A FRAIICKEFTHLIE, ETREIZARY X
T, EPATIRAIZKRETNE, BEREBCZYDSTV, COEBRE, FERREE=0; EF
ERBHEOBENRWVNEREL, RILVAPORERAVTIHRBA LRI,

Q@ $hEEE, FHEEDIZHPL) LB (P0) EEMR E L 7z = KR E it (Pb+Pb0,+2H,S0, =
2PbS04+2H,0)D = & T ., HrE (discharge)Er d Anode £ & U Cathode TORIGEREE Z AR S LY,
£, BEHERDIAGLY,

x 2. BREEBELL

Redox equation E° Redox equation E°

Na + e =Na -2.71 | Cu* + 2e- =Cu +0.337

PbSO4 + 26 = Pb + S04* -0.350 | Pt?* + 2e- = Pt +1.19

n?* + 2e- = 7n -0.763 | 0, + 4H" + 4e” = 2H,0 +1.23

2H" + 2e- = H, 0.000 | PbO, + 4H" + 2e™ = Pb?* + 2H,0 +1.46
S,08% + 2e” = 2504% +1.96
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9. NOFVEEFERVWIERHOREESYD MS X4 kL, FTR AR%Z kL, BC-NMR ZAR% kL
(COM %, OFRGK), H-NMR X% hMLER Lz, RAEEYOEEXREZZTZA BRIV, &, KEEE
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