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BE . SRELR "EReR ) HEERE HHEREVRABTERRREERER
EIREHEMmEEAEBEKERELN 2 RS S B (DeMott et al., 2024) - E Gl LIBEFES
M - SIESEEERA - & THBtBEMEER ) MASTEERRAEFRE - &
MBREFEHZED - BELERFEERNEERE - WERAMERREN TRERMETRE
RN REBASAREMAEE 1.5-25mL - ZE THE(EEN "EE, & "k, REA -
ICEAMINMEEERE - GR(EE  HMEEREBRERBEERINDN - HIRUILHE
AMEREBEREEHSERFARTREBAE -
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EHEIRENRE (NARBEARERERS ) FE—RAFTEZEFNBEFXRAE X
BERREBMERES - Eﬁzﬂﬁlﬁﬁlﬁﬁ SR REHERPENEREEZHERRN  FHERE
TEEGeR - NEBR, HEEREE  msHMESIEAECRERATREHRRILERZR
A2k - TSE??%H:%,DZF ( Reduction ) [RAI - ZEFEFEAEZZRVEE - BV KER
Bt BREREGEANAEEZRE - A Al BYRERINEZREERERFHR - 2
ERULA M B RARABIBEN MR KRBT AIEIRERE - IRERST oI EERARENS P
BREP -

B REREEEEE

BTN\ ERNREEETE=E(EAEEHE (Bilingual Education ) 21 - EEERE
DHAEETEEERARE (NBREESESE8E CLIL ) HEFR=EMAE ( Classroom
Language )~ LURFEIEZR ( Scaffolding ) TB
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(1) RBBAXBATIRIE ( Paper chromatography ) - W17 "4 BEE | BF K - BEEYN
L= -

2. PNEEREEED ( Bilingual Teaching ) :
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(1) FRBBEAS|E : FRAB/NAA T YE ( 40 : Leader, Recorder, Presenter, Time keeper ) - 1582418
BANHIEZEE (B1)-

Low volume mobile phase paper chromatography lab experiment
Pre-lab Question
Terms and Concepts

1. Explain the meaning of

* Chromatography

5 E, t (6 xS
BEAMiE A merf\w( wed 10 sepamte. nixtwie o Mporn i e
=0 7

* Mobile phase | J & cohetanrec
,ﬁ\ﬁ/ﬂ A H")( or CMS it mores ol S SubsTAnCEs

* Stationary phase

ERA /A A qubstance that dees. not wore and 4'//"3 5§f“m5 (aMpoents

« Cohesive force P

ﬂ&ﬁ/ﬂzﬁ Octroction petween e Abg ,,“,{g(ﬂc‘j

« Adhesive force

n ( | "
KIET  Adraction hetvest Aflage  molecules

* Capillary action

LR & The  movement g{n "’T‘i

« Polarity %
Al Unotn distrilution ‘;1‘" !!t’(fh(“! c‘tlrdt’ n a moleede
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2. Describe the principles of paper chromatography

Tle principls of chromatoragh is brsed o the diHorential atFinth
of widwe comporots Tor e statiowsy plase wd the noble plase , cousing
thon <o wigne ot Aot velocitics ad thus achiee separation

3. What are the good ch of good O
biood  chromatogrphy Tortes. Ligh reselation with. shoop, s pnnetic
ks w kgh fniciﬂﬂtg. It enswres rcfm‘l('llk,;en.fitivt reslts
t/\'w#l af*iM’ ;d((ﬁvﬂ'a md short anszis fines.

1: BERAIREE

(2)EBENBA . ERHEH (LEHR ) TAERBABTEALRIN " WEHRBAR AT
( Radial paper chromatography ) ZEE - A EEEZ 0 F % : Reduce (JBHIE )
Prevention ( T8 ) (& 2) -
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3B EREEE) ( Bilingual Learning )
iR R TBEERRE (EEk ) BREAREEEESRE -
ﬁﬁ&'ﬁ( Vocabulary Bank )( # : mobile

(1) /MM
(2)RXREZ HRONEERER  MHEAMEHNF
2 54 [X ?i%)]-/l-_'/:nxn

phase JRENHE stationary phase EIZEAE ) HIEREE
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EHRBEET  BRNMQEBREIRE (RE ) KEIRIEAES
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2. EMEEEE) ( Bilingual Teaching ) :
(1) BIREE | Za TEEEFEHEL ( Mission Challenge ) : "2l 2% (2.5 mL ) A5
D%s H’E ?
(2) 5|8 : R ( Sentence Frames ) ( @ : “To reduce the waste, we can design...” ) -
ERRMAEEARAETER

ESEJ_DEEE/J\%HE?E@
3B EREEE) ( Bilingual Learning ) :
(1) EBWFEF (Hands-on ): KZEXLERIES| ( Protocols ) - BYF AT RARE BH4E
#E (B3 -E4)-

EOmEH

FEHE TS
(B&20-25mL)
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4 BEEGINAEBRIEE

3: BERENERE
(2) BIELEE:  HEE (YEXRART ) AR EINAE  UEREELE N . e
have trouble with...” - 245 7 1B B RER B -
= EBDE BT EEZEIRR
1. EHEREHE  ZEEECRESBRANBEMERI  SENEERNEENERER
WEEFE Rf H KRR ABABHOHURNTE -
3
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2.2 EMEEEE ( Bilingual Teaching ) :

(1) ZEMRESFRAR | RREREIBIERNAX ( Spotting technique ) - YI FB 9P 3@ R EIE LR R
ERTrbiE (E5)-

(2) BEBEREBES . B Rf {H ( Retention factor ) WETEAR - WAERBERELLSE
PRIEANTER -

Practice calculation:
Calculate Rf value of the given 4 dyes in the following paper
chromatography.

Distance traveled by the dye (spot)

Rf= Distance traveled by the solvent front

6.25

yellow 6 = 6.25:6.7 = ~ 0.93
6.7

d 40 = 5.40:6.7 = 540 =~ 0.81

re = 5,40+6.7 = 5.7 =2

6.00

blue 1 = 6.00:6.7 = 5.7 =~ 0.90
4.25

yellow 5 = 4.2536.7 = 5.7 ~ 0.63

5:3& Rf &

3.BLEETEE) ( Bilingual Learning )
(1) BEAH  HEGKnIRFERTRE  BERSIINES  ERHRIEHSIIBEALE
EAZEE ( Bilingual Worksheet ) ([E 6 ) °
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1 of some dyes, using 3% NaCl F . Separation results

P - Sample color Separated color  Distance of solvent | Distance tra L
bands {

v
1 = green {a mixture
2 = yellow {a mixture (
m M blue |
a 3 = Red (R40) > o
R¢ O
\ 4 = Blue {a mixt fB M o
b y n, 2 (if different
g sed ) may cor bile phases for the sar
R3 sample. If you have not varied mobe
1 2 3 4 o How long did it take for the separation of the sample (food col etc
= il «  Order the calor components based on its being retained from the most to the least by the water in the cellulose
o) bove, predict polarity of the dyes (R40, R3, B1, Y5, Y6) and put them in
arity of NaCl mobile phase as compared to H,0 in stationary phase : | id
} ’ y
4 u,
| ! ¥
nake
| | &
{ ol ¢ Y rm " $4
! g " Y ,d‘,] $ryups b ¢ { ¥ S Ci
b) Considering the separation usulls d\scun wh the? measuring and calculating Rf values from the e
top, bottom, or center of the zone, is most appropriate in your opinion. Why? N san .o
u ble ¢ ] [.6CwW . 34
SV B
" L (dat ) o~ i o )
Lot o the (Al (e Al mepe pog " f
143! i Thee) W
b 5 [ !
¢) Calculate R, value for each dye. Show your calculations. X Py
L] (4n ¥
,4
d i r ted
Wl 4,
% [ blu olut

6: EFEEEE B 7 : BEEREBER

(2) BEEHER  fIEULEBRIEEREN Rf B BREARBEHHOHOMR (B 7) B2FE
nﬂﬁﬁﬁ’ljﬁéﬁ_ﬁﬁiﬁ%d\ i&am (90 : “Component A has a higher Rf value because...” ) °

MM - EMA—RREBURE

LEBEEEE /)M HAT’EH—JT’“%HA‘%EMHH: T ERHFEEEERE B - BIEHEE
BIRRBRAE N - REXKBEREER -

2. EMEEE) ( Bilingual Teaching ) :

(1) Canva 158 (20 & ): IBHIRAAM Canva =X RIEZ#R1EHR ( Scientific Poster
Template ) - I5EE 4653 Chromebook ETEIREANF 72 T

(2) BREFER  £EERRE  AMEERIBEIBER LREZESESR ( Language
Prompts ) - TFEERERE -

3.B4EREEE) ( Bilingual Learning ) :

(1) 8BS . HED TEMF  BAIAERACHNENEIE - BFRIEA Canva ##1y - EHZE

B -

(2) BEBRXR  ARNNTEECHUREEN Rf BER - ARNKRNTCERE=RENE

HBEUKBRENEE -
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(3) EFEMMEN ( Post-test & Reflection )
a. BEFEH . RETHREERUBZEELLBH (Journalentry ) (E 8)-
b. #ENEE : BREBLEEERAE( #BE8 Bz O0RE( LEZ Communication /&
#8841 Global Citizenship ZIX AR RIBE -

Pont Lab Ouestiony

(a—vonm‘9.4\.,..,,.,,0,",__”,_”_’ o 50t 508 of Saaer -
LB 3 rectangular plece of pager & sood in 5 Danher vt 2 il desie A
featwe” of the propoved dey o
PP
? Wiy is 2 pencil ened 10 draw the Bnes on your pisce of b
[AniTE 1 nGelud T ML
1 Wiy ln it important for the Inimial POt 1o be pmad)
Proseata v Lansing ,,l'.' o' enyting M
& Wivy s it impartant be cover the syatems whas setting v The sos
Ceeth The ab Wltalod <10 Seltat v € Peiend Clgpethn il aflure (fee/s
5 What I the range of possibie values for R7 Blowest 1a hghest (~14ME RO
A il ¢ = ,‘ wwiv
& Mow '0 ; U«*UINMKNMDN Irially dercride good O ‘\‘(?
would you ) Drially £00d A acienmtics of (hramatogr aph 2 2 . > & .
separstion ; SHBTRRALTRANSE  ARKHE
¢t pavides the maiom (et betnem ot LEBSHARHATNAMIORA  HLE
T Why do dMerent tompoundy travel Sifferent datandes o0 the plece of paper? -
Dernds o She Adbcrtid offarts of ol opoodl ¢ The S1kamy 08 deobile shae RLETEAERADEHAS - dRBNAER
B What s 1he mabile phase that you/ your clans used ! imwﬁ‘ﬁxg} ' éé{'&ﬁftm@ﬂiuni
B FRRIGENLE  REARSHANME
10 Consider the order of separation of the food colering obtained from the mabile phase in QF, with the 2o 2 3 R AN 5
low volume mobile phase radial armi paper design Bﬁf{’r}ﬂ ‘ ﬁﬂ‘?{’ﬁilﬁ?ﬂf‘]&ﬁﬁ&’q\%{{
:Lo:;;:b:(om(wwcnn based on s being retained from the most 10 the least by the water in %*})ﬁﬁ&la’)’ﬁ'@é mz;& s
.

b) Are the colors separated with the low volume mobie phase radial srms paper design i the same
order or different from when wiing the (onventional paper Chvomatography set up, with the Lame
and with déferent mobile phae?
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8: BERADBEE

B HENHERE

SEZESELLENBEEHEFEAEBRE AN FEMNSE—RRNEZRBHEESHEMRHE
MERHE - REZOERSIEXRT " WEIKNBAREN . &5t EAMEERIMT EEZE
ERKEBERENEREE  TEEHNENENL  £ERZ3 "ERTH, B EKRZSERE
RIEAHE - BBIREF S IR1T( 0 mobile phase * stationary phase )E2 G EU1Z /~( Sentence Frames )
BAENREYNERER - ZPERIEREXEE Rf BENERSH - KAEESENERE
A Canva BFEEOBHE - B TEMN AZRLREEABGETER  #RREIEEL
SREHE "2IKAR L REOMRERE - A - HEBBEPHRIR - BoBEEEIRERNE
HRRR - (IREZUREEMURFRERLERE - RRNVBESO  BEBE " PUER
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GEARARREEERR  FEZERTEREM FHWNE  ERIBHSPLERERFE
BMERROEE - FRNEANHFIRNBRAEBTRET - BEEERERRBBHENEE D E

RORENG - EMERGECRELIFMEHSE - MEEEFERREPHWREBTE - @K
e Smas s TRREH  BUTE  FEEERREFPRISZRENBER 2R
# - BERZEEBERRET] - WHEERMERRE Eﬁg%lﬁ'*ﬁﬁi% - BIERRXREREE
- BEZRDREBBEBELCSEBZIKEHENEENR - M= - XMEEAESEMRE
BEE cJERESMARTRENED  SETEERRREBERHE /T —EREXEER
BEHBRFNEERI - RAREEFEREZES(ERE T - REPREEEPERYHIRIES
BEFMENRIBZEHZ R NRERSSE -
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