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How to Cultivate Students’ Consciousness of Thinking in Basic
Chemical Laboratory Teaching: Taking Synthetic Experiment as an
Example

REN Yanping *, LU Yinyun, DONG Zhigiang
National Demonstration Center for Experimental Chemistry Education (Xiamen University), College of Chemistry and Chemical
Engineering, Xiamen University, Xiamen 361005, Fujian Province, P. R. China.

Abstract: Taking classical synthetic experiments, the syntheses of potassium dioxalatocuprate(ll) dihydrate and
potassium trioxalatoferrate(lll), as examples, this article discusses the effects of synthetic conditions on the "quality”
and "quantity" of the product. Moreover, a flowchart clearly shows the cases when the students fall into a wrong path
due to the lack of rethinking and judgement during the synthesis of potassium trioxalatoferrate. The article also
discusses on how to inspire students to analyze when they were misguided. Therefore, this article reveals on how to
educate students to think and criticize in the teaching process.
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Fe(NH4)2(SO4)2 + HaC204 — FeC204-2H,0 (35 £7) ] + (NH4)2S04 + HaSO4
FeC,042H,0 + H,0, + Ky,C204 + HoC2 04 — K3[FC(C204)3]'3H20 (éﬁ%ééf‘j ElEél)
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B2 ZAEAHK Ks[Fe(C204)3]-3H:0 BiERR(a): RBHEBREA D)

AR =B A RN & P BRE U 5, HREZFERRR A LEkTD, RIBA ¥4
f£ B G st Rerh, gz “Ata e By <A iRl RN BOR .

2.2 RS “RFEEEEXT” T “BANY kg A

EA N =R A MDA st B, A 224 IRF] 5t 7, m BN aEkig
1, AtFikiREE A). TP IRQG)E AR 23 L FeC2042H20 | 5, H AR MEAT KoCr04 il
HIMAMLRN HoCoO VE (B AN —FE)CE IR 4a)TVER A, NS RMA RIS EER . (HIXE0
W R WA WA A B SR R, T2 A ik, AR H At SGaiEm R aym?
SOEBN A AR G G R A B RIER? IE “aOERR” 50, AMERIE A SRR
HoCy04, 1 VAW I (0 (R 35 48 €0) 2 H T [Fe(C204)s P TS T-HIAEAE, (B “4I(aiki” Ak &k
H K HRARETF B K3[Fe(C204)3]-3H20 ZE L m A, M H[Fe(C204)3] 7T A5 HaSOs — FEAE iR T A
Redidh. X FEEF 7, R, AER, KRREE—FAHEAWR, XHAPFER------ ? !

“orfikiz” BUFAEERRRL RAEIACRBER, ARiEH A pgnE, SRR, wRA
SATELT LARITESE 4 P s 7l WK 1 ATBUE H, FEBE (A FeCL042H,0 | A b LA KoCaO4
W) A Fe(OH)s L EAUTIE LRGP IR 4); 11147 75 3 B FeC204-2H0 § HH /b &ML AT HoCo04 ¥
AR 2 FE B FeCr042H,0 § U IR 4a), UL CUAIBTINES 785, M98, AW n] DURHE B AT
3B e P WL (I B 2% ) 5 FL A [ 2 I | &= B CR a2 0, B E AL f#2,
M e AV pH (IEH AR R pH = 3, K& A &R pH = Dt KIS FT7E, IR nod & 1 F1
KoCoO4 AT B R SR Y MBI T, 86 (R RE T DAAS B SRt i Ak o
23 kA “—EEEAET M RN BEBEB
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Fim B8 B). MRS 4 B AR NN 10 mL H1F1 KoCoO4 VERCGE TR 4), A4 212NN 10 mL #1F1
HoCo04 WP IR 4b), Ry “—457, TE56 6 D ARMNAE R MAR R 8 mL Y A1 HyCoO4 (AP
B 6), “FA AR KaCoOg VETRGE IR 6b), oM “F4E”. R —HEE, HENETELESE
BHF R AR — S EOIE T, XS EER R AR ? #8715 2] Ks[Fe(C204)3]-3H20 4%
tm ik i bk “EEEIE B” IS CEROHE G BOS T R, X G AT 2
F[Fe(C00): P WA, FHHMARRFEH K HIREEA T Ks[Fe(C204)3]-3H20 LR EL A
2.4 hnkF) “BEERAE T T “BPN” kg C

B 7 R B ROMES RS I AE O, TR AR IS S AR SIS — PR I SR AT HaCoO4 ¥ VRS IR
Al KoCo04 (K 1, DR 20)1 “BN” izl 1, Gasikiinkis ©), SR\ O
W, MAAEB R AR ? XSG E 5] & TR Z AN &GS %, LHEMRXL
B R, BEARANREIS B “ 4% 540 (K3[Fe(C204)3]-3H20 FHiA) 7, 2754 “INAmfS4E " 1 i3 2 58
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07, ARSI IR A 1S B A SRR R, W AGE 1A LD ETTTE F SRR RS, A
J& Ku[Fe(C204)s 1M A o XA 1 A3 — 20 L B FSLIGI0UE . AF4l A vl 20 Wi, Bt
WG f E RGP R Sc), AReBR4=, AL, WP AR [Fe(C04):]  #SH O;
B2 SE A NG [Fe(C204)3]° 5 I KoCoOu A RIBME E58, VW I Fe? Tt S8 AL R T it ve, B
4[Fe(C204)3]* (L) + Oy + 2H,0 = 4[Fe(C204)3]° (&%) + 4OH™
4Fe* + 80H™ + O, + 2H,0 = 4Fe(OH)s |
2Fe(OH); = Fe,05 + 3H,0
M2, &7 peiE L AR & T 715 Bl Ka[Fe(Co04)s] 41 (i AR 2 FRATTAI 22 A i — i 8% 77l 1R
207k, WmkR4 s SEER R IMA R, #EARIAORE. AT, @ik, 7D %
(5¢)f3 BN A A A NN IE B A 4 /0N 1A B8 0 AR 1, AT b BB VRS, AEVTIE P NI &
K UTE I AT B AL WIVE T, IR B IR 3 (A TUE 2 Ku[Fe(Ca04)3]: K55 A L ITUE I R
FESHHE — B ], tEefe B4kt i A, Ui B Ka[Fe(C204)s] AT E, & 58 H I Or %
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MR, AU b LR sEIG I RE, W SRR B B LD s R R AT AR, 8 AT DU I D& & H0,
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