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Thematic analysis of four key research directions of
chemical reaction rate and equilibrium image

Abstract: The exercises combining chemical equilibrium rate and equilibrium
image are the key questions in college entrance examination. The paper through the
observation found that that the students in the class were not efficient in solving this
type of problem, so he specially set a special study on chemical reaction and
equilibrium images in a review class, which was divided into four sections: mining
image information and writing equations of unfamiliar reversible reactions; Mining
image information combined with rate and balance theory accurate solution; Mining
image information to analyze complex balanced system of multiple reactions; Use
text information to supplement the design coordinate image. The paper setted
classroom content based on the characteristics of students, and shows the path of

teacher professional growth.

Keywords: chemical reaction rate; equilibrium image,; equilibrium state
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AN RSRSGERFEF D, fRJEIERPE, R E AR, MAH<O,
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ZIM: LA EPRRSRALR AT S — A R SN R, AR TR A
BB 2 A IR A TR R, BATIEDE — 47 5 DB O A A S R
WRAIEIR, RasiaERAHE®R, KIWMETTIE.

Bian, BRI A FE R R AR B R N 32 A R R N : CH3COOH (g) =
2CO (g) +2H, (g) AH=+213.7kJ/mol; iR JN: CH;COOH (g) = CH4 (g)
+CO> (g) AH=-33.5 kJ/mol.
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Z: ARYE AT FR AR, JRATTE e m] ARIEAE B A A, KA RN N,
N CH3;COOH (g) =2CO (g) +2H, (g), %M FEH [ W T /& Re e A A
S, BEAE Ho BIRHG<F, 2R RVHT G SR TR R, SRR, P
W), SN, BN TR R SR, &R NS R H AR

(2) — BN A, BRI S R R IR R W E TR, 640°C2
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ke ST R A VR I ARSI IR SRR AR, 8RS
(NI RROIHANRE . B 640°C THERRLFE 2, HCBARIRSLIFL 1) I JR B 1
FUSEIS FHEATRS ) I SN o S SER S Sy T AT B30, DR 07 3
TR
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FAEENRER: COHH0 (g) 2 HytCOs.

LM MG E B FRATTAT LA A1 CHsCOOH S 8 4% T S VR Ik 28, 1
XEKFRRE CO HEAT BRI A il — AL BN R, BRI U R B 5, 1
CO [~ R AZHT T, w Al ARIIE BL b s w7 FE 5.

4. R CE BAN TR BT AR AR

M. LAER A H EERAS SRR By e B O T A B AE B A SR
PR R, BATTSGZ T AT A R

ZIME X AT BB AR N B R E,
ShE RBURE ST 2 I EE, AR U R B S IR SO A VIR B
R EY I B R R, AR E b7 th A E sk i b 22, A )
AR —E R AL BB AR XA R R

WK 1 2R CO(g)+H20(g) = Ha(g)+COx(g) H<O0 H CO Fl CO, ik & it
I JE) AR O R R o 3t BN 20008 3o 3R 25 AR 1) 7 V200 T i KO R 1) 2 %
TR 1T H t~te X AT T CO COn IR BRI ZR, HARAYIR (R &4
REBIRFFAL).
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Ee SN AR RE R A T AR ORI T AR R AT IR AR AL e ?

SR RBLRRBIHE A TEOR A MRS, R 5
RE 2 G, FEEERGN, CO R COLHIIRRE KK RIFRM 2 15, FORBE,
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FREC AN, (2022-WHT4H% 5 A 8D i i) B A 470 58 i () & =420 H- b ] 22 4
HELEAN—EBIKESR, & RINIRMAT3RE How CO. CO. CHy, SR
SR, R SN S R E Ha PR R

(1) AR UA E 2R B -
S 1: C3HgOs(g) = 3CO(g)+4Hx(g) AH;= +340 kJ/mol
S 2: CO(g)+H20(g) = COx(g)+Ha(g) AH,=-41 kJ/mol
N 3: CH(g)+2H20(g) = COax(g)+4Ha(g)  AHs=+165 kl/mol
N 4: CO(g)+3Ha(g) = CHa(g)tH.0(g)  AHa
OV AHa I W% N 1 5 &

MRPE o W e i3, mI N 4= 2 = 3, | AHs=AH,-/AH3=-41kJ/mol-
(+165kJ/mol) =-206kJ/mol; %M ] AH <0. AS<0, BT AG=AH-TAS<O [{]}x
Mg E R IFEAT, WNhZ R MNARE T 3 KT,

QiR EIEHIA R, AP Z I8 2 R AR R S -

CO(g)tHa(g) = C(s)*H20(g) K
COx(g)+2Ha(g) = C(s)+2H20(g) Ko

MR E S 3o 508 B BREI OB, — R T, MAFAE 1.0MPa 16 &
SNAR Z %2003 43 TR CRIAH 23 B B iR B 0 4 x S D, 3P, p(H20)=p(C
02)=p(CO)=0.3MPa, I T % Kpi=
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N FE LEIE RN, PR R S PIBTA COL Haw HaO(g). CO2v —
SETRE R IA P p(H20)=p(CO2)=p(CO)=0.3MPa, i p(H2)=(1.0-0.3-0.3 -0.3)=0.
IMPa, I CO(g)+Ha(g)=C(s)+H20(g) 1P 5 Kpl=p (H20) /p(CO)-p(H>)
=0.3MPa/ (0.3MPa*0.1MPa) =10MPa.
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Ho (=R R, A ARFEEE, ENEEIKES, FRRE] N )T 2
RSN, REfEE Ho U753, B OIF AR, ML BA R, A @Enm
A, D ERR N R AR, e H PR, C DI SRR Ik, BUE
SN BT IE A 8 Ha P2 R R %, D AR & B8R .

@3 25 e NI -7 B A 2 HP R4 PR R JR 3 B (W 5 ) 8 4 B0 B2 R 1Y)
M 1 s B A R 1 R BN IR P VO B Y, BE IR T e 1, 1 BE R 40 B
ST b TS % T B R R

I

i
A

FOM: ARPEAIE 1 e, BEERE TR, HmA G MEES B EON 0, M
1AL 100%, THifE, [ 3 ~PH1IE 230 Ha 1B /R 70 B R INRE LK
TN 2 P A% 35 2 Ho (V9 BE2R 70 B/ SR RE E  HLUSORE 3 25 R H IR,
H, (B R 0 Hfe i ETF 29 900K J&, CHa BE/R 0 8% 0, BB N 3 JLF-
Fetse s, Ho MEE/RODPECEESE N 2 Jomd, THsiRfE, N 2 P72,
W Ho IR BE IR 70 B2 1% 1 B

(2) [P0 2 [ —Fh AL IR 2 A a8 1 R R LN FH R 7 < Je S AL D AL
FIZ T AL ALER AN B 2 B .
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o857 ) TEANTESE BRI PIRE: SRR D

HCOOH* = HCOO*+

HCOO* = +

COx* — COx(g), Hz— Ha(g)

M. EA8A 1 LURESE] CO F Ho A R F N 2 IE[AIEAT; BE1E 2
RZAAFE] CO A H0, AR B2 BT, KON 2 f—Fh AL HLEE 2 AR pl
(AR F R, FRAE F IR AE 428 SA A P AR 36 T R pRe AL LB e, 5 AR AT e dEAT %
&1, a4k HCOOH % 5 5 & @AM A 6, WA MY M-O
S INESES, SiERTTE, RMFESE PN HCOOH* = HCOO*+H*;
@i maMAE CO—COx(g). Ha*>Ha(g) i, HIE 2N HCOO* = CO;
+H*, H*+H* = Hy*.

B2, TR R LA RN, B TR N 1T 5 7 sh Xt
&RV E RIS, EO TG RAFRRMT, FTE AN R N AR .

= BX—REK COo: MFHSHETE

GEY

W E 14T 2030 SERTSLBUBRIANE, 2060 SE RIS AT R, #FR &
B R HEEAR, s A e A 9 B U A2 2% A A 358 R R U 0] R 7 S 2 —
COME &K (CeHs—CoHs, faifk EB) Mg il &K LM (CeHs—CoHs, fEIFK ST)
TSR R COMR #8570 4T3

FA:

Ze ST, KRENE, SRR 1R A2 AT AR R AR R A B AT fE I 7] 7t
MEETTRZ o HSRBATHORIEN — BRI E, CO2 5 ZHMRM,
2 ST An A A P18 ) R B RADUAL S B2 A o T 58 BAT IR — M IXIEH

A :
il ST W S I 2 BT
a. EB(g) = ST(g) + Ha(g) AH;

b. CO2(g) + Ha(g) = CO(g) + H20(g) AH2 =+41.2 kJ-mol™’;
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c. EB(g) + COz(g) = ST(g) + CO(g) + H20(g) AHs = +158.8 kJ-mol ™,
(1) ik EB AT AL S, NOkFER RN (PR ).
A KR, =& B. &, KKk C. KR, K& D. miR, &=k

Q) fE— AT, EHEEEMMHEAT R T R b: COx(g) + Ha(g) = CO(g)
+ HzO(g) o

© A COM HoWaG AR, MAGE — R — iR E T, ZrMN
COM P AL R I 1 Fros o

TRl Kx J2 IR & 5 HERR AL P G RBDEZE v=v vy =k
+x(CO2)'x(Hz2) =k 4'x( CO)x( H20), k IE. ki 205 A 1E. ﬁﬁ}if“ R TR,
X NPRESE. By By F = ARMNIBER&EZE_ 55 1HHE SR
IR L E WG GG BB A AR R, 2 COBMLRIA R 40%HF, v /v

@[H, ()] [COE)Y%
f a5
§ c(1,75) B | H
T
A0S, 66.9) =
§ D[ 60) 30 HH 12
g‘i E(l 50) F(L.5,50) N & I i hﬁ
2 B05. 50 G(L5, 40) 20 ! : HJI_HW
g - sascaca il
10 =1 I
i I e |
15 2 -
n(CO,): n(H,) 20 40 60 80  umin
1 #2

TERBABWE AR SES, SAERE T, T (T.>Ti > E fiRE)RE LR
SR, RN A Ha(g)F CO(g) FIAARRA 73 E oo B 8] () 2846 5¢ R A 2 i

C: ARIAI 2 A 2 o[CO2(g)] Mo[H2(g)]. o[CO(g)]Fln[H20(g)] /7
FHEE 7R Tul , o(Ha(g)) IR 1 28 52 i 28 (HHCH < 23 T )
FEURPE Top JSIE[A] 20 min B, v (HC>™<B“=") v 4o

fHIE 0.1 MPa I, B8 ERFSEC EE AN 81 =FiE & T : 12 EB, n(EB): n(CO»)
=1:10, n(EB): n(N2) =1:10 #4T/M a, b, W7E EB [ FATH AL R 515 B AR 4L,
KAREWHE 3 Fr.

§§ ” A(§00, 80) " L
% : \ m(l;iﬂ (L()l)zl:lﬁ
) 20 / ‘
0300 - 7!4‘00 500 600 JD;EEHC
A3
OK 3, FRERSEE n(EB)n(N2)=1:10 (Ui &g (HET

E\Z“II” ) .
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@CO.fE T & e 7 EB T AL 3, WP H5 4% 3 1) A FE AR COLMI1E -

@B K AR B S P B, HFAR Gk R P HE s A,
FIAR S (R L p0, p0=0.1 MPa) U IKEHHTIHE . A S, H0%9
FRHIE BN 0.01, %% N RN a i K=

ZI: R BATESRE S 10, BRESES CORR T RAL R 2 K5
— A, AL T R R R A TR ?

et R TRAR. KRR

ZM: ARGF, BAVHIE SN a 72— AR BN, MR8 s e &, w) LIS HAH,
=+117.6 kJ-mol™s ‘BRI, [FIF 7RI, MaBATRZEFEAT
AFERI ST R o T e A A Mg 2

iR, K.

Zhh: X7, A RE B, M, . PO T [ Aoy
IR B, ol s 5 2 (148 1) AR 0 1208 22 1 7 [ R 30

EI: R, BAVES . £kt b, HHEHT XN b FATHE
COMN Hof WG BB, NS AE— € BORFHLAT— € MR IE T, 1% COf i 5%
3 WEFEZEIIRSEE 1, #IW B, Ev F = sl H il — sl IR 5 e

FAEWRE, A REE L, BATTES, SRHEC, COM- 71
FAL R UK. E R R AR, AR S e e

ZIM: IEW. E SRR ERE . IBAETHE E ST B ECRH 7R N UG 2~
B FEF, 4 COLERIE ] 40%M), v v T2 /02

SN b 4% B S TR R LT SN, P TI COH AL F N 50%, #E CO:
M HA GRS N 1mol, %) =B 15

COx(g)+Ha(g)= CO(g)+H20(g)

o b /mol 1 1 0 0
KAk B /mol 0.5 0.5 0.5 0.5
P17 7 /mol 0.5 0.5 0.5 0.5

P v /v 5=k £ x(CO2)-x(Hz))/k 4 x(CO)-x(H20))=k 1/k x=1;

R ke kIR, AN SBCIRZS R, N BT 5 ) 1
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DLFIWT K v kIR RS

ARG, A2 W CO2 FH: WHEBEN 1 mol, 4 CO. #Hik%
3 40%If, B =Bt

COx(g)+Ha(g)= CO(g)+H20(g)
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