2024l @/ =11 ARERN - L=

SEERRREES AN
KR A
AT S0 A T AR S T AR T XU I A TE R s B T IV B R 1T % B A

A1 SR BRI — Rh BT NSRS W AN S B BT, C B R U PHED (HgS) 7E AR AR ok, R 7E I T vl 5678k
FHIE (HeS)” 38 W 26 AN ) AN B n] bl S . D SRR
E%LC

AT = SIO, T4 T2 A B B T8 - O 0 HLB §i5 HOIO (45 M sl H—O—CL.C IER;2.4.6- =
CH;

s sy O N NO» b g

NO,

VE%E.D

fi - 'ClO- +¥Cl +2H " =Cl, A +H, 0.7 4 CL, #H24 FCl—"CL.71 g LAWY FRAE/NT 1 mol. 4%
i T80T Nao A JEW s B R 15 12 1 1088 SN 25 A2 i MgSO, . SO, , 1 0. 2 mol H, SO, ## 0. 2 mol
5 A MgSO, Fil Hy . ) 0. 2 mol H, SO, %% 0.4 mol ¥, BRI 2 0. 2 mol H, SO, 4 R B R 4% 7 1) By F 4K
KT 0.2N.BIE#; #7 C,HO gy ZHIEE, W 4. 6 ¢ CH;OCH, 58 228858, A 0. 6Ny 4> C—H B2, C IE#;
AICL 2N G W), ZPIE Rl A HLES D R iR .

EZECA

BT R JEE Fe? >Cl L FeCl, W50 5 PbO, AR B LR Fe* S5 PO, [ B, R4 FeCl, 5 PbO,
(B AT A AT BE A B B SR A L A B IR Sn' T AR MESS T LoRRR AL T 158 L IR A ZE ¥ . B IE
0 5 P X A % o P AR L A g L G e LR ) 1 AT M A L AR P CL>Fe® >Sn' i R Sn® 't >Fe* >Cl
C IE#f 5 A0 : MnO; =>Cl, , BIVER P o 92 B9 V8 P S AL R 198 . 9T LA TR A o 1R 1 I AS BB FH R 18R . D IE A
VBB

R IT < PN A AL 0 1 A T o R Tk G TR B | B B OUBEE DU R B RB AT L A TE B 5 I R L MR BE X AR 5 NaOH 0
B HLY a PRI KA S5 TE B 23, R UL 1 mol A #HL% a {H#E 3 mol NaOH,{H 1 mol HHLY b IE#E 2 mol

HO 0 0
NaOH. B 515 s TP 8k 5 40 14 b 2 B s m SCIER s A ALY b & A HE 5 . ml k2R U

H,CO
SN+ 5 A7 et SURRE » ] i A o 3R B, AR AR B - D IE A

:A

fif Mt « NaClL (NH, ), SO, il 8 1 57 04 5 A 2 26 AR T 18 H MR 8 b A i o 2 1 5 g R A o2 — > Wl s 2 13k A7
REVA i . A IE A s NaHCO, %% 7K A4 B 3R s Mg 9@ @ PR T AL [Nk Mg 930 It T AL i 83 A,
BE 5 NaOH ¥ i 2 8 B e v by 40 0 0 SR i T ALBES NaOH R RO T Mg A BES NaOH # I
TS o T P B B A R 2 A D e Tt v Mg R VR BBl L C B s HE 338 0000 BB A )88 b o T AAS i HH i =X
{0 RE 7B R ] R DU R M ) s 0 R L D B R

[E=fZFRBSELR 1 L5 TD]

i
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FEHT : NO, AN BEFHHEAK IR AR A RS DR 5 2 B O v ri it o2 Sl A0 B 8 il T T R BR AT B I S e BB 5% 5 ¢
BO BRI T &S E TR P AR UR P RBUR LG C B0 5 4 B @ R Al B B il s il
PN A1 A T 5 22 A M) T R g R L D IR B

ERD

R : WX\ Y ZM 2 20 S RARTR TR S R )5 BORR I N . W T 3 (19 )57 5 A 2 B F HEA 2008 ns'np” o n=2,
R A 2 FHEA N 25720 W R CotE. WS Y (i TR — AL EE Y M s Pl 5 p 0l b 780
LKW Y A O LRV XA NITE. Z.M R IESEF# A — AR B i BT B AR D R & 7
(L T2 S5 R AR R] L OF HLBS T i B BE A L XSS T AR 28 AW Z y ClotR .M 3 K JLE . NH; 4
8] H, O 43 [RVAR W] AR i 08 S Wb A5 . 7K 4 F B L AU B A B 22 Wk A B i s HCL R CHL A 6T 43 0 o
R SR . T AL Ik 8 HO>NH, > HCI>CH, L A 55352 58 Z e R s — s ae/h T
O JCHEMA LiBe B.C. 2t 4 F . B #5155 55 i A 446 9 x5 B (9 /K 46 4 1 1R 14 2 HCLO, > HNO; > H, CO; s A &
T 2 U SE AL W 6 B A K A G R 5 55 IO R — 22 5 41 HCLO<TH, CO, , C 4% s PU 4L & 5 (CL, C—CClL,) it %1k
K, O,) & A AR M5 D IE# .

ERA

.. 28.6

AT < 5 1 P 2 mol =00, 55 mol,ﬁ%) mol CrO% #64L i, Cr, 07 L i n(Cr, 07 ) = 222710

11X2
0. 25 mol. i F I A B R VA W2 4k 5 K AR LR F 500 mL.c(Cr,OF ) /NF 0.5 mol « L1, A A% “ 38 571, i
NSt B R VA R R VA VR R L T RE R AE R S, OF +2H T =280, A +H,0,S0, i H 5 BOA AL FE A5 (VD
BRI B IER s “UUE I e B R M VA W, 7T 7 Cr(OHD, Fl CO, S, R 2 Cr't f1 COY & 2R 58 4 K fift
R :2Cr" T +3C0O;5 +3H,0=2Cr (OH); y +3CO, 4,774 CO, KK, C IEH; g ™= dh Cr,O; AR POLIETT

mol=

B Cr, O +2A1

VEZLD

fifE BT - C—C BEFN C— H SR , FT I8 B b A, T Rk e vh Si—Si B Si— H g i SR RE A A, &) 24, 530

R Rk Be e LA B, A TE B 5 SR R RO, B B BB . H—CI<<H—Br, B IE i ; & fUHE  SUSU5E TR &

PSR (% B REAR YR I8/ ) HE VHCL HBr HT 198805 PR i 55 . C IR 8 5 e 09 0 Wk A 5 40 - [B0VE 0 A ¢

eI L. D R,

K%:B

fifE AT« 12 S 0 AR O RS BN RS M R B R R 2 Mk A AR L 2 C ke T BT A KK AR T

VEBT 37 2K AT B AR K A CBE P 224\ AFR SR T 28 A RS E P U OO AL A B R AR T AR

TR H F B8 ) E 268 P B A AL E 588 AU 8 W TR C B 8 v (0 0 E T R SO 25 AR S PR AR

fr B RS R R B 5 W A R Ak AR UK IR E A QDO ® A TEH . B A i %68 C i B UTE IR 7

S R R R S KRR A B R RN — SR Ak R i R R I A 0 R S DO TE L S R - 3NO, + H, O =NO 4

+2HNO, ,CaCO; +2HNO; —Ca(NO;), +H,O0-+CO, & , H 4 i Ca(NO,), , C IF i 5 B D v & Az f2 I

NO, + NO+ 2NaOH =2NaNO, + H,O 1 2NO, + 2NaOH =NaNO, + NaNO, + H,O, A It. 4 » (NO,) =

n(NO) I, NONO, S 1] 58 4 bl & E A B i i . D IE#f .

K%:B

fEE BT - A X T R AL S0 — 1 M TR A S Mo 2 M A Z ST RS o —2 .

B TCZ WAL A ol 3 s A BEDGR R IEHLIE AT L, XY Z R M CCu(NH, ) 17 AR R A AR, AT L4

1 NO (I8 J5 s 3, B OIE ; o B OH A il Ny HUA SRR PE B 0T Bl BA SR M i W 22, C B iR iz i fb b
e ft )

Al O, +2Cr. AT 15 2 4% P, D 1EH .

Ji a8 10 B R D5 #E O O, +4NO-+4NH,

[E=ZFRBESELR 4 2 5L 5TD]

4N, +6H,0,D ik,



13.

14.

15.

BEA

fifE BT A JE(NH,D, S 5 NH, HS, 24 X 0 5 R I Aﬁﬁﬂc W—*ﬁiﬁ = _%Lﬂcﬁ—':ﬂfhﬁaﬁm

.
LR PPYNE [

. 558 i <
R .24 X SR BREt, A Mfﬁh AR 4%4&&5_'1»#%4&&%% JAIEHG LB AR Y X AR
SO, A S WAL LR AR, C 4512 X iR et . NO, 5 H,O &, N SR B &L . Lk )5 .
D 45iR.

B%E.D
T BEIR AR WS I = 0 & E AL BV W N B B F O 2 2 2NH +Fe’m +2S0O; +2Ba”" +40H =
2NH, « H,O+Fe (OH), } +2BaSO, | » A 5% EE IR Eh 7E 580 °C K 52 44> ff . £5 3| 41 k3 8 [ 1k Fe, O, » %

(NH,),Fe(SO,), « xH,0 g 1 mol, M ARz £k 7T K sF 5 7] Al . Fe, O5 4 0.5 mol, Bt 24 80 g fi (& Al I, fe 4

80 g
20.4%

x=06,148 “C A= A7 I 2 i A4 T & R 392 X 9. 2% ~~36 g, 5% B8 AR B 4 1% (NH, ), Fe(SO,), « 4H,0,B 44
B D AE# s 7E 120~205 “CHE [l 7 A A 9 o Ho O nl /K B0 R A A 36 C 4 i

(HCA 4

(2)DCO, (g) +3H,(g)—CH,;OH(g) +H,0(g) AH=—49k] * mol (2 4}

@3292 4 AKE A 5

TG=1—9.2%—9.2%—09. 2% —52. 0% =20. 4 % , | £ 7] E& /) £h Jor &>

=392 g, BE/R i~ 392 g » mol ', NI

®@CO" (g)+2H, (g)=HCO" (g)—F%Hg(g)[ﬁ CO~ (g)—l—%Hz(g)=HC()* (@) ]2 4

(3)MH. (2 4}

@2HCO; +8H,0+12¢" =C,H, A +140H" (2 4})

®75%2 4

ST = (L) BB R A8 ST B 20 2 SO A F T i A 2 20 9 G L J T AR 2 A8 A, A R & U s R e S i Al

R TR B A AR 5 A i 23 1R R A b A% 2 0 B S [ ARG T O v W Y T 1 L TR

W TS (e C R T e L0 2k R 7 By G H, o

(ngg +(/)H4 jiﬁ (/4H10

't”
IR CHL 4 CHLCH —CHL R 4622 D R A B

(2) @ H i i A AT AL, CO, Ak fin 0] B8 8 Sy A i 1+ ORI I AH = +-41 k] + mol * +(—90 kJ « mol ")

=—49 k] « mol ' ; M # Ak )5 FE L CO, () +3H, (9)—CH,OH(g) +H,0(g) AH=—49k]J * mol ',

QMR AH= 23 4 S e — 4= i 0 s e . AH=2 X803+ 3 X436 — (3 X 414+ 2+464+2X464)k] + mol ' =

—49 k] « mol ' B +=329; %I 1 AH<<0,AS<<O. ¥ AG=AH— TAS<C0 B} JZ B 7l A & #EAT . 0%
I AEAR IR 251 T BE A & AT

@z PR KAERZ N 0.8 eV, | Pk %fimj(j(l()*(g)+2H2(g)=HC()*(g)+%Hg(g)[E2C()*(g)+

%H2<g>=Hco* @1,

) O B SRR =0 FEY% R 0 iF, A R 5 =8 H, .
@M g JE o U, Vi, i HCO; A% Co H, A9 s HE v =k 2HCO; +8H,0+12¢ =—C, H, A +140H ",
QAR A: S AR R Oy R F R 224 mL, W A& R 0. 01 mol, B F#F H 0. 04 mol, & i ¢ (HCOO ) =

0.015 mol + L ', HCOO {4 it % 0. 015 mol, B FHF 4 0. 03 mol, H FE(HCOO >/:%x 100%

=75%.,
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A

(D i A SRS (CHP) 2305 43l (1 43D By 1k 3 B2 3o i A Lk b (ol 97 b 0 B8 ot v 5 & Al 2 1) (143
(P2 B ARG e JE)

(EACL 43 B2 49

(3)A2 43

(4) G 1Mk B 0o 2 3 110 S €6 52 7 88 5 5 T (2 43

(5)Na, SO, (2 43

(6)DFe(OH)4 (1 43)

@k LI IR R VAW T cCH D3G5 68 52 0 -7 396 10 8% 2l L 58 600 A5 W0k BE D8/ s o (Fe® D 3R I W R 58 68
AR R IR (2 43)

ST = (1) 80k i A v U B AN BB Ao v 1 D PRt ot R Ak 0 7 TN R Bk (CHP) 32 #4543 e s By 1k 1L B 3ot v A WL 498 e
CER B 1k T B 2o v 5 | & R B

(2) A I 1% s AT 348 1y, 28 TR I S A5 0 00 )7 it 2 I I o 78 ZE R B b o TR B R i 1 K R 3K 7 2% 1R R S
AL PR HTE R B AR SRR IR (1 2 B

(3) 5 K 50 P T v 2% 5 A7 70 A 10 24 T 39 P I P v 6 T 0 A VAR o A T 4 Ak o TR P o i TR Y VA € TR RS 55
i PE v e R S0 VRS VR ST I » A TE A s TR R T 34V T COE L B RS 5 TR R AS AR A R VA VR 8 R R T R 5 L
SRR BV R L C AR 5 I N 55 A0 4 A 0V VB T 5 2 1 5 SR A TR I RV TR T R A B R
. D ik,

COFER SR AN AE MG BT S A Sk [ A A T G0B F BVR B2 WV (0 TE A8 Ak Hh e A9 e 2508 2 4
5 e X R M 1 €, S N T AT ST

O AF 1M 255 1 SN S5 A Na, SO, B A, 375 1 30 60,748 SRy e 25 40, B RS A 2 BT .
VW P AETE BAA R P4 Fe' ™ +6C, H; OH ==[Fe(C, H; ) ]* (¥0) +6H" , 4k SL il hnEh 2 , 19 KW

A

g

=

o c(H) MRS FEAF S m A2 8l [ Fe(CoH O) g 177 e B2/ e PR IE I R RO R,
(DHHR 4
(OBUL BTG . A LT KSCN W A IR ZS L, ) Fe' ' 39 il J5 (2 43)

(3)2A1" +3FeCO, +3H,0 =2A1(OH), +3Fe’" +3C0O, 4 (2 43

(HHH, 0,2 49

(5)pH IR AR HE Fe' /K 28 BT MEE M ) UL BRIR A ™ (2 43

(6) T B 3 M 1) B A DL UE 1) 2ok 0B 28 o A 28 18K 2 58 2 R IR UITE - R K A AR IS B HRAE 2~ 3 W (B HAh 1F
%) (2 51

(1) DLiFePO, —xe =Li, ,FePO, +xLi" (2 4%

@3+ 1(2 49

FEIT + (1) 5 TSR] o FH 1 R e 1l AR 4 AL J2 1T 38

(2) MR A8 A o B T %0 . AL JE R DL AR AR sDT e bR K it Fe' ™ e i i » B IE ) FeS iR JR Fe' 1 H (14 )2
Bij kB 2k AL (R Fe' ' — R ITUTE 4G 50 30 JF RN B 58 4 BIAG 360 Fe' " 4 gl i i, 52 56 45 B o« B0 b I T
Tl AL KSCN W A5 AN AE 2L, 0] Fe' " 2 pa I

(OIA FeCO; 1 B M2 A pH A, 1k AP DUE R A H DOTE M BR 25, & A8 RO 8 1 O 82 Xk - 2A1 +
3FeCO; +3H,0=2A1COH); +3Fe*" +3CO, 4 ,

() WU ARAE J BAL T 38 =8 R Ho O AR ASR T X BR 55 T 5

n(Fe)
n(P)

(5)Y4 pH JEHEFE 1~1.5 0, B pH AL HE Fe' " AR Az i 1 e M i SR R IR A a5
RT3 N
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(6) Pk & L TE 1Y 1A 2 T B 3 42 i) B UL A e B 4 P in A ZE IR K B 58 2 IR IRTTTE - ff K A AR TS H A 484
2~3 W,

(7) H7 B BE-FOBUES 1 UL, i I, Mg 2k B TR R BE B 1L B Mg 8l . Fe ST R AL & M BEARAS 2 iy
T B0 R Ry TE AR o A R B 0 A A BRI R A LR SRy AR o PR S R R FE AR B F AR B2 B KR LiFePO,
—xe =—Li,_,FePO, +xLi",

@ Li,— FePO, 1 Fe?' 2 a 4~ Fe'" 2 oA Bt RSP ato=1, BB M E M TS 2a+30=2. 25, fif 15
a=0.75,6=0.25,0 Li, ,FePO, 1 n(Fe"") : n(Fe’")=0.75: 0.25=3: 1,

(OEPRRR A4 BHA 4D

(2) AR s 1y (e g A B2 D (2 53)

(3)HCHO+4[ Ag(NH,), JOH —=>(NH,),CO, +4Ag y -+ 6NH, +2H,0(2 4}
CH.OH
(4) CH; (CH, )5—|C—CH() (249
CH,OH
(5)BD(2 7y A5 HIE#S 173 5HALH I
(6)12(2 43)
OH

Cu,O i | & H, SO, AREEW . A\
(7) CH,CH,OH —>CH,CHO F® ¢H,—CH—CH,—CHO CH,—CH—CH—CHO - 222

CH,—CH=—CH—COOH (3 %)

PR« A D H e B Ol S e R b e A K O AR B C s PR T R — B BB OH ARRGE 2Bk

— 2T KWk C . C 5 CHy (CH,)CHO &4 AN O A4 D.D & B8 5 i 4 EVE 5
COOH

F(© VRAEBRA SR AR G R G oy 1 s, a5 3 E Oy CH, (CH, ) C(CH,OH), . D

CH,OH CH,00C

CH, (CH,);,—C—CHO ,G }; CH,CH,CH,CH,CH,CH,CCH, O0C

CH,OH CH,00C

(5) G It Sy DU TR 25 4 L TCR] A3 SR A AR R R 43 F b BT A T AT AR LS TE L B OE B BR RN BE 5 A
RRAIM N 1 mol HHLY G £ W5 9 mol Hy & AEMAL R, C 4515 A MY C N HEE D & 4G 15 3 A
BELE S A R R R M KMnO, # AR 2. D 1E#f .
()W 153 F2 R CsHy O, AANE A 5, AT LUK A BE I W & 4 — CHO 5t OOCH 254, 38 | R 7
AN L, ) AT g 9 4 & 47 :—CHO #1—CH, OH,—CHO #—OCH; ,—CH, CHO #1—OH,—OOCH #1—CH, ,
4 x3=12 F,

OH

|
(738 3 B 0 @ Al HE K B BE L U il QR A5 O L 1k AR B A v O 8] CH,—CH—CH,—CHO i@ it
W2 W] 15 8] CH,CH =CHCHO, & 55 & 1k 7 & 1k 7] 15 8] CH,;CH =CHCOOH. i & i ¥k H
OH

Cu,O i i ‘ # H,S0, AR A
CH,CH.OH —> CH,CHO 8 CH,—CH—CH,—CHO CH,—CH—CH—CHO —JEAE2,

CH;—CH=CH—COOH ,



