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來考生請注意本試題 M可口小可使用計算體 

--	 Acid.Base Chemistry. Please find the pll value of a !'olutionαmtaining 0.01 M acetic acid and 

。但M 叩diuffi ac t" tatc. 1f ~\lffiücnt 叩101m! o[ NaOH (achieve U.001M) is added to <he above 

acetic acid,sodlUffi acctatc solutlOn,what the final pH value will be f.叫他的 new 叫utlOr口 (acdic 

acid pKa=4.74) (20 pts) 

二:.- Solubility. Polychlorh惚惚d biphenyls (PCB~) are a mixlurc oí 0、，， 2 心 indivldua! coml泊unds and 
的自c pollutanh h，r\'~ been ~pr間d wide1 y throughou! thc cnvironmcnt. lf the con咕ntral的nof 

PCB-I05 (one ot the individual compo\l llds) w.的 300 pmole/m' in t扭扭 ubove a largc lake antl 
th~. cιnccnlrationm thc 叩rfacεwata of the ldh was 100 pmole/m3, w臥Ild this compound tend to 
mo、 e from the water inlo the air or from the uu into thc water? Please clearly expl,lin your 
all~wer using Ihe followi且g infomKltlOn: The Henry's law COllstant for th的 C叩lpOU吋 i~ 10 
mok/L-atma叫他sume the air/watcr tcmpcraturc 的 25UC. (20 pt~) 

J	 口henu丟~， c趾"岫嘲釘師 

a叫1叮r-quall此tysmdy und decr 巳 aω& 已 d [rom 5 ppm \0 2 ppm in 4 minutωcsw且Mtb a par cc em划 忱h閃叫lar Iightmt忱 的附、叫"仇

he 臼昀叫\-0ωlderra O nstanllf，叫 thisr叫ctioll? (b}what 芯 
、

(，吟)w巾h，叫"吋"山 臼 叫"'悶"印臼叩芯川臼削岫叫 th巳 halt-life of N02 during thi~ 
study'! (c) what would the rate 叩nstilnt need to be changed 10 in ordcr 10 decr凹明 thc timc 
lequired 10 lower the N02 concentrati叩 from 5 ppm to 2 ppm in 1.5 miuute口(且 ptf.)

可1fJ.	 Chemical Reactioll Stoichiomet叮 Yea弓 h dfe u~ed 10 conv巴rt glucose 10 producc biomass 
glycerol andeth叩01 by thc following o\'c[all fl'uclωn under 叩ωrobîc cnndilion~ 

CκHt;.06 令。 118 NH3 -~ 0.6 CH17óN(l.20o~< (bωma~吟)+0.4 C， I-hO ， +1.2C02 .，. I .5 CzH50H+
。(jJ H20 

Cakulatt (1) the Ih~叫-eticalbiomu的 yield in g of biomas~ pcr g of glucosc , (2) the cthanol yicld in 
g üf ctballol pel g of gluco~e. Plea~e comment on how to m<l ximÎi:C the etbanu! 叭e1d tbrough thi ., 

biochemical reaclÎün (1 0 pts) 

主	 Chcmical Reaction Thermod)nalllic~ Amwer the [o[]owing que<;t lOll<; regarding the 
biodcgradationofphello] 

(叫 ConstructahalfreactHlll ror th巳 oXldation o .c phe泣。1 (C，;1ιO}tüCO均)(7pt)

(的 Determine ò. G' for the reactJon (8 pt) 
侶。(Cj l"or.maC lOblC 凹 nditiü恥 and pH =7，的 the converS lO11 of 帥C'nol to mcthanc ga~ (CHj

thcrmüdynamicall、 favorablc'! (10pt) 

仁二三rC， ll;咆正」直到三通訂~O(Z2.， _CH.(g)_， 
i _G但也l.J~三」三竺Z 竺4.3地」空空'1一旦

http:pKa=4.74

